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Maxwell “25-4” 
5 Passenger Touring Car 


Stripped of All Adjectives and 
Advertising Verbiage This 
$750 Maxwell Is 


A CAR DESIGNED FOR THOSE discriminating buyers who yet 
must consider the pocketbook—or who, able to pay more, don’t 
choose to—and who want a light family touring car of ample 
power to go anywhere; of reliability that guarantees a pleasurable 
return sans road troubles of any kind. 


A CAR THAT WILL PERFORM; but also a car that looks the 
part; a car for the man who considers his automobile an everyday 
necessity and who counts the cost. A car that is economical in 
cost of upkeep—gasoline, oil and tire consumption. 


YOU HAVE OFTEN SAID that you would be willing to pay a little more for a car 
that looked a lot better. 


THIS IS THE CAR. It has been designed from your standpoint—for thousands of 
others have expressed the same desire you expressed. 


KNOWING THE NEED—the demand—we have designed to meet it. 


AND IT’S MADE JUST AS WELL as it’s designed. Every ounce of metal that goes 
into it has been specified by our chief metallurgist, after the most exhaustive analyses 
and tests to determine the kind of metal—and alloy and heat treatment that would best 
meet the requirements and perform the functions of that particular part. 


BETTER MATERIAL does not enter into the construction of any car on earth at any 
price; for here is the best the science of metallurgy and automobile construction knows. 


THE MAXWELL MOTOR COMPANY offers this car without a mental reservation 
and every dollar we have, and our reputation, stand back of it, to guarantee every 


owner satisfaction. 


Maxwell Motor Company 


INCORPORATED) 


Dealers and Service 


Detroit, Michigan, Dept. “S. A.” onsnenhane 
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THIS WAX MODEL !S 1,728,000 TIMES 
AS BIG AS THE LIVING FLEA, 



















BRISTLES AND HAIRS WERE PREPARED FROM GERMAN 
SILVER WIRE AND PLACED LN PROPER POSITION. ‘SOME 
OF THESE BRISTLES ANDO HAIRS IN THE LIVING FLEA 
ARE SO MINUTE THAT THEY CAN BE DETECTED ONLY 
WITH DIFFICULTY EVEN UNDER THE MICROSCOPE 




















MORE FORMIDABLE THAN ANY GUADRUPED 'S Tre 
FLEA. HE TRANSMITS THE GERMS OF BUBONIC PLAGUE 
FROM THE RAT TO MAN AND FROM MAN TO MAN. 














How the American Museum giant model of a flea was made. 


A Huge Model of the Flea seems a very trivial matter whether a flea is magnified 
N OT the least striking and instructive of the thou in wax alive or dead. The entomologist knows better 
4 sands of exhibits in the American Museum of Nat He knows that the segments telescope after death be 
ural History are the large models of common insects, cause of the shrinkage of the internal organs. 
which have attracted the wondering attention of thou Accordingly Mr. Matausch began by making an en 


sands. Is the mosquito really so fierce an animal? tirely new external anatomical study of the flea. Numer 


Is the fly so horrible? Who made these models? How ous specimens of the insect were observed under the 
did he do it? Probably every one of the visitors to microscope, so far as possible in the living condition. 
the American Museum of Natural History who has seen When all that could be learned had been thus acquired 
these wonderful models has asked himself these ques and drawings had been carefully made to seale, the 
tions. Not one in ten thousand realizes that the models appendages were separated from the body. While even 
are works of art in their own particular way, and that the dissection of the larger members is a test for any 
in the whole world there are probably not more than skilled hand, what shall be said of bristles and hairs 
two or three artists who are sufficiently skilled in en- so minute that the point of the finest dissecting needle 
tomology, and whose hands are sufficiently trained and is enormously larger than the part to be separated? 
dexterous to produce this work. The American Mu The task is not unlike that of severing a human hair 
seum of Natural History is fortunate in having secured from the scalp with the aid of a crowbar. Literally, 


in Mr. Ignaz Matausch one of these very few and dozens of drawings had to be made to scale; each part 


highly exceptional scientific artists to prepare its had to be minutely measured. 

models. It may be safely said that Mr. Matausch is After all this painstaking preliminary work models 

probably the only man on this side of the Atlantic Ocean of each part were prepared of the desired size in model 

capable of executing such work. ing clay and forms made in plaster of Paris. From 
Mr. Matausch’s latest creation is a flea magnified in these plaster forms hollow models of the parts were 

wax 1,728,000 times the size of the insect in bulk. In made in a properly colored wax composition. The hol- 


other words, 1,728,000 actual fleas could be packed into lows in the wax parts served for the wires in the legs 
his model if it were hollow. Although the model excites and other supports and connections which give stability 


admiration because of the skillful manner in which to the whole. The finishing of the details of the struc 

it Was prepared, it tells nothing of the painstaking pre ture then followed. Bristles and hairs were prepared 

liminary studies which were necessary before work from German silver wire and placed at the points re 

could be commenced. vealed in the drawings by microscopic study. The whole 
Strange as it may seem, no picture has ever been model was thereupon colored, assembled and treated 

made of the living flea. The insect as it is pictured with a coat of lacquer to preserve it. 

in text books is a dead insect. To the uninformed it Those who look at this flea in the American Museum 


of Natural History will see far more than even the eye 
of a trained entomologist sees with the aid of a powerful 
microscope. So small were some of the hairs (for ex 
ample, the two that project upward from the mouth 
parts of the insects) that days of patient observation 
were required before at last their point of attachment 
could be seen in a particularly favorable moment. 

Perhaps that organ of the enlarged insect which will 
attract most attention is the biting mechanism As 
pointed out by Carroll Fox in a bulletin of the United 
States Public Health Service on “The Rat and Its Rela 
tion to the Public Health,” the flea does his biting with 
a beak which consisfs of three inner and two outer 
parts. The middle one of the inner parts terminates 
in a piercing point; the others in saw-like endings. 
They are close together and constitute the salivary and 
sucking ducts, through which the saliva is forced into 
the wound and blood extracted. The two outer parts 
form a protecting case at rest and are not inserted, 
but serve as a guide, doubling back in the act of biting 
They probably assist the piercing parts from the 
wounds. In front of the beak are two plate-like mem 
bers, ending in a sharp edge; after the piercing parts 
are inserted deep enough, they help in enlarging the 
wound. 

It is with this beak that the flea sucks up blood. 
When the bubonic plague infection prevails, it is the 
bite of the flea that transmits the germs from rat to 


man, and from man to man. 


For Shingles Alone, 750 million feet of timber is 
cut in that part of the State of Washingten which lies 
west of the Cascades, 

So billion -toraicut 
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The purpose of this journal is to record accurately, 
simply, and interestingly, the world’s progress in scten 


tific knowledge and industrial achievement 


The Lesson of a Ferryboat Collision 

HE recent collision in the North River between 

a Lackawanna Railroad ferryboat and a freight 

car float, which occurred in broad daylight, 
draws attention to a danger in ferryboat navigation on 
this waterway, which only needed such an accident as 
this to show how disastrous its results may be. We 
refer to the practice, altogether too common, of navi 
gating two ferryboats which are steaming in the same 
direction, with the second boat in close proximity to 
the one ahead. The danger lies in the fact that the 
leading boat obstructs the view of the pilot of the sec- 
ond boat to such an extent that, when the leading boat 
changes course, the following boat may suddenly find 
herself in close proximity to a craft which was shut 
out frem view by the boat ahead. In the accident re- 
ferred to, the Ithaca” of the Lackawanna Line left 
her dock at the foot of Barclay Street at about the 
same moment as the Erie ferryboat “Goshen” left her 
berth at the foot of Chambers Street. The “Ithaca” 
was steaming on the port quarter of the “Goshen,” and 
so Close that a bisenit could be tossed from one boat 
to the other Then, upon the “Goshen” turning to 
port and clearing the bow of the “Ithaca,” the latter 
hoat found herself only a few hundred feet from a 
Jersey Central float leden with ten freight cars. There 
was no room to maneuver, and the float crashed into 
the ferryboat, crushing and killing three of the people 
in the cabin Those who make constant use of the 
ferryboats in the North and East Rivers will under- 
stand from the above how this accident happened; for 
they will have often noticed that one boat will follow 
another in such close proximity that its view ahead is 
very much obscured, particularly as regards the observ- 
ing of such low-lying craft as a float or tugboat. The 
danger is so real that we think it would be advisable 
to pass a iaw requiring ferryboats to reduce speed, 
when in close proximity to a boat ahead, sufficiently to 
enable them to be maneuvered in any sudden emergency 


that may arise 


Stresses in Railroad Tracks 


y E are greatly interested to note that a sub- 
} committee has been appointed by the Ameri 
eau Society of Civil Engineers to co-operate 
with «a similar committee of the American Railway 
Engineering Association to conduct tests on stresses in 
railroad tracks A sum of $10,000 has been subscribed 
by the United States Steel Corporation to pay the ex- 
penses of this investigation, and we understand that 
this sum bas been supplemented with $2,000 by the 
American Society of Civil Engineers Doubtless, as 
the Importance of this investigation is realized, other 
contributions will be forthcoming, and a sufficient sum 
will be available to render this investigation as com 
prehensive and searching as it must be to secure ade 
quate results 
So far as we know, except for limited experimental 
work done by individual engineers, there has been no 
attempt to determine with scientific accuracy the 
amount and kind of stresses to which modern railroad 
track. inciuding every element from the grade line 
through the ballast, ties, and rail, is exposed by the 
action of moving trains. Considering that the track lies 


at the foundation of successful railroad transportatio 


it is surprising that it was not subjected periodically 
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to careful and exhaustive physical tests, to determine 


the nature and extent of the stresses to which every 
part of it is subjected under the various conditions 
which exist both in track and traffic. These things are 
known, of course, in a general way. It is understood, 
for instance, that a soft, yielding spot in the subgrade 
will cause the rail to be subjected to bending stresses 
far greater than those which occur under normal condi 
tions We know that the same results will follow if 
two or three adjoining ties are badly tamped while 
those beyond them on either side are fully tamped. 
We know that during the frost of the late winter, the 
heat of the rays of the sun, especially under certain 
atmospheric conditions, may soften the roadbed where 
the sun strikes full upon it, leaving the adjoin- 
ing stretch of track, which may be under the 
shadow of a bridge or a building, in a thoroughly 
frozen condition—a situation which, as in the case of 
the accident on the New York Central at Woodlawn 
several years ago, no doubt greatly contributes to derail- 
ments. But the engineer would like to know how great 
and how sudden may be the change in track conditions 
due to such juxtaposition of sunlight and shadow. 

These questions and many others will now be deter- 
mined by this Committee, which doubtless will take 
up the subject of tie plates, screw spikes, track spikes, 
the best form of rail-joint fastenings and many another 
subject upon which, even at this late hour, much valu- 
able light is needed. The Safety First movement is 
very much to the front in these days, and we do not 
know of any contribution to safety which can exceed 
in importance the work of this committee, the list of 
whose membership was given in our last issue. 


The Ship and Its Lifeboats 
HE International Conference on Safety of Life 
at Sea, whose meetings extended from November 
12th, 1913, to January 20th of this year, has 
published a convention embodying the results of its 
deliberations, which will be ratified on the last day of 
this year, and will come into force on July Ist, 1915. 
We hope to give an early and more extended reference 
to this convention; but for the present we direct atten- 
tion to the more important sections, dealing first with 
the construction of ships and second with the provision 
of lifeboats 
that the work of the conference, representing as it does 


Broadly speaking, it must be admitted 


the conscientious and earnest labor of some of the ablest 
and most experienced minds connected with the con- 
struction, control and operation of ships, is certain to 
exercise a decided influence on the future design and 
operation of steamships. 

The conference dealt through its five sub-committees 
with the following subjects: Safety of Navigation, 
Safety of Construction, Wireless Telegraphy, Life-sav- 
ing Appliances, and Certificates. As was to be expected, 
the various sub-committees found no difficulty in reach- 
ing practically unanimous conclusions on the questions 
of Safety of Navigation, Wireless Telegraphy, and Cer- 
tificates. The greatest division of opinion developed in 
the sub-committee on Safety of Construction and to a 
less degree in that on Life-saving Appliances; and it 
is to these two subjects, which to our mind are strictly 
interdependent, that we confine ourselves in the pres 
ent discussion 

It developed during the inquiry into the “Titanic” 
disaster, held under Lord Mersey, that in the years pre- 
ceding that disaster, the question had been raised and 
rather fully debated, as to whether the number of life- 
boats which a passenger ship was required to carry 
should not have a certain, definite relation to the de- 
gree of safety against sinking which had been secured 
in the construction of the ship itself. The “Titanic,” 
which failed so completely in the hour of extreme trial, 
both as regards the unsinkable qualities of the ship 
itself and as regards the provision of lifeboats, had 
been built, as was shown at the time, in strict conform- 
ity to the requirements of the Board of Trade. The 
Board of Trade rules demanded that the spacing and 
height of the bulkheads of the “Titanic” should be such 
that she could fill two adjoining compartments without 
sinking below a draft that would bring the water level 
within a foot or two of her bulkhead deck. They re- 
quired, also, that she should provide lifeboat accommo- 
dation for about one third of those on board. Both of 
these conditions were fulfilled. The “Titanic,” however, 
was so badly ruptured that at least five of her compart- 
ments were opened to the sea and she went down; 
furthermore, the boats available carried only about a 
thousand passengers, and over fifteen hundred of her 
complement were lost with the ship 

The rules adopted by the London Convention require 
that the height and spacing of the bulkheads shall be 
such that three of the largest compartments of a pas- 
senger ship of the type of the “Titanic” may be filled 
without endangering the ship, and there are other pro- 
visions as to height of bulkheads and the watertightness 
of the bulkhead decks, which if ratified and followed, 
will produce a much safer ship than those built under 
the existing laws. Whether the sub-committee on con- 
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struction has gone far enough in the direction of safety 
is a question open to debate; we are inclined to think 
that it might have made its rules more stringent with- 
out imposing any serious burden of cost upon the ship- 
ping companies. 

The recommendations of the sub-committee on Life- 
saving Appliances are so sweeping that we cannot help 
but feel that the committee was unduly influenced by 
popular clamor and by the well-meant, but ill-digested 
opinions of the popular press. This committee calls 
for the provision of lifeboats for every soul on board; 
and this, in the case of the largest trans-Atlantic liners, 
900 to 950 feet in length, means that their top decks 
must be lumbered up with a mass of lifeboats so large 
that in the event of emergency it is improbable that, 
even under favorable conditions, they could all be safely 
loaded and got away from a sinking ship. 

There is no doubt that this provision was influenced 
largely by recognition of the fact that, however perfect 
the sub-division of a big ship may be, there will always 
be the possibility that a serious fire will necessitate 
everybody on board taking to the boats. As against 
this view, it should be noted that the Committee on Con- 
struction calls for the provision of fireproof walls, or 
bulkheads, running across the passenger accommoda- 
tions at stated intervals, which must be capable of con- 
fining a fire to that section in which it originates. If 
this provision is adequately carried out, we believe that 
the occurrence of a conflagration that would drive 
everyone to the boats would be a very remote contin- 
gency. To sum up, we consider that it is entirely within 
the resources and skill of the ship designer and ship 
builder to produce a ship which shall be at once prac- 
tically unsinkable and practically fireproof. If this be 
true, such a ship need carry only a timited number of 
boats, sufficient, let us say, for the ordinary uses of 
docking, and for assisting in the transfer of passengers 
to the rescuing ships which have been called to the 
vicinity by wireless. 

The Screntiric AMERICAN, from the very day of the 
“Titanic” catastrophe, has laid down the principle that 
the proper method of safeguarding the lives of pas- 
sengers at sea is to make every ship so far unsinkable, 
that, in the event of serious disaster, it will act as its 
own lifeboat, and take care of its passengers until they 
can be either brought into port or transferred at sea 
to other ships. The mere logic of the thing teaches us 
that the only safe and thoroughly reliable lifeboat is 
the ship itself. Can it be denied that the mass of small 
craft, open boats, motor boats, life rafts and what not, 
that encumber the top deck of an Atlantic liner are, 
in a sense, a confession of failure—an admission on 
the part of the architect and ship owner that although 
they have succeeded in making the ship big, fast and 
luxurious, they have not succeeded in making her safe? 
We note that our contemporary, the Engineer of Lon- 
don, is now taking this sensible view of the case. 
“Boats,” it says, “are a continual rebuke to the ship- 
builder and the ship commander; for they remind him 
that his skill is still so far wanting that his vessel is 
still liable to accident on the high sea. It must be the 
object of both men to remove that rebuke.” 

However, the London Conference calls for boats for 
all. We understand that one of the big 900-foot ships 
that will make her maiden trip to New York during 
the coming summer will enter port with no less than 
ninety-two lifeboats crowded upon its top deck. Well, 
if it must be so, we can only express the hope that the 
gradual appreciation of the fact that a big ship can be 
made practically unsinkable, will lead to the reduction 
of this unnecessary top hamper, and that ultimately a 
few large and well found motor boats will take their 
place. 


Delta Rays 

HE name 6 ray was given by J. J. Thomson in 

1905 to the slow electrons emitted by polonium 

and which has previously masked the positive 
charge of the a rays. A little after Rutherford discov- 
ered a similar emission for radium and showed that it 
is not exclusive to the source of the a rays, but is pro 
duced by all bodies struck by these rays. 

Recently Gargan and Bumstead have shown that cer- 
tain rays of a sheaf of 5 rays are endowed with greater 
velocities than those which have hitherto been meas- 
ured; a retarding potential difference of 1,700 volts does 
not stop them. In a recent memoir Bumstead arrives 
at the following results: When a rays strike a metal 
they cause the emission of electrons of which the veloci- 
ties vary progressively from a very low figure to about 
three thousand million centimeters per second. He 
proposes to call all these 5 rays. At the same time there 
is an emission of positive ions from a metal placed in 
a high vacuum and bombarded by a rays: these ions 
seem to come from gas absorbed into the surface of the 
metal. ; 

When the 6 rays encounter a solid, they produce an 
emission of slow electrons which Bumstead calls ter- 
tiary electrons. Their number is much greater than 
that of the 6 rays which produce them. 
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Engineering 

The First Railroad in Iceland.—According to a dis- 
pateh from Copenhagen, a railroad 60 miles in length 
is to be built in Iceland. At present there is not a mile 
of railroad in the whole of that island; indeed, it is de 
void even of good roads, as we understand the term in 
this country. Such roads as exist in the island are 
mere bridle paths. 

Wood Spring Tires.—An interesting experiment has 
been made in England with wood spring tires which have 
been fitted to a one-ton motor truck. The experiment 
has been satisfactory as far as it has gone, as the wood 
blocks do not appear to have been deformed and show 
little signs of wear. The Engineer states that these 
results were obtained after a run of over 3,000 miles. 

The Coal Fields of the Antarctic.—Prof. Edgeworth 
Davis, lecturing before the Royal Geographical Society, 
stated that he did not believe the world as yet realized 
the scientific as well as the commercial importance of 
the great coal fields which Sir Ernest Shackleton dis- 
eovered at the head of the Beardmore Glacier, and 
which in a small strip contain probably as much coal 
as exists in all the unworked coal fields of Great Britain. 

Tunnels Versus Bridges.—The idea that a tunnel can 
be compared favorably with a bridge, in point of its 
capacity for a given cost, is erroneous and unfortunately 
is very widespread. A bridge such as that proposed 
across the North River would accommodate six to eight 
times as much traffic as could be sent through a tunnel; 
in other words, the cost for a given amount of traffic 
would be very much greater for the tunnel than for the 
bridge. 

The Father of the Dreadnought.—To the lately de- 
ceased Cuniberti, Major-General of the Italian Naval 
Engineering Staff, is due the credit of having first sug- 
gested the modern dreadnought. It was he, also, who 
suggested the modern type of scout, and he was one of 
the first to study the question of the application of liquid 
fuel to marine boilers. It was his influence which led to 
the adoption of this fuel in the Italian torpedo boat 
service. 

Gatun Lock as a Dry Dock.—One of the locks of the 
Panama Canal at Gatun has been put to the novel use 
of serving as a dry dock for the overhauling of five of 
the submarines, T-1 to T-5, which have been stationed 
at the Atlantic entrance to the canal since December 
12th last. The lock chambers are arranged in pairs, 
and it is therefore possible to use one of them as a dry 
dock interfering with the passage of 
through the other. 

Panama Grows More Healthy.—The last report of the 
Department of Sanitation at Panama for the year 1913 
shows that for the Isthmian Canal Commission and the 
Panama Railroad Company, out of 56,654 employees 
there were 473 deaths, giving a rate per 1,000 of 8.35. 
This is the lowest rate recorded since the United States 
took possession of the Canal Zone. The next 
was in the previous year, 1912, when the rate per 1,000 
was 9.18. The highest, 41.73, occurred in the year 1906. 

A Transformed Tank Ship.—A sailing tank ship, 
“Jules Henri’ of Marseilles, has recently been trans- 
formed into a motor tank ship at Wilton’s shipyards in 
Rotterdam. The ship, which originally was 76 meters 
long, was cut in half after the masts had been removed, 
and a new section 17 meters long was built at the break. 
Two Diesel motors each of 500 horse-power were then 
installed. The transformed motor tank ship is now 
93 meters long by 12.25 meters wide, and has a capacity 
of 3,000 tons of oil. After a first voyage to the Black 
Sea the ship will be employed regularly between Europe 
and America. 

Two of the Most Recent Types of Oerlikon Steam 
Turbines are now running in the central electric station 
of Stockholm, these being of 10,000 horse-power size. 
Turbine and dynamo make up a compact group, and the 
turbines are of a new design, which is claimed to have 
a number of advantages, one of these being a low steam 
consumption of 7.9 pounds per horse-power hour. The 
turbines operate at 3,000 r.p.m. standard speed. Such 
turbines are made up as usual of blade wheels each in a 
separate steam chamber, but the combination of speeds 
and pressures within the turbine is based on a somewhat 


without vessels 


lowest 


novel theoretical design. 

Concrete Poles Withstood the Storm.—The great 
Strength of reinforced concrete telegraph poles was 
proved to a demonstration during the violent storms 
of this winter. The Pennsylvania Railroad Company 
states that this was shown in the case of their telegraph 
lines, where a large number of reinforced concrete poles 
were exposed to the recent heavy storm, which prac- 
tically isolated New York city. Though many of the 
wooden poles were broken down by the. wind, in no case 
did a reinforeed concrete pole fall, and this in spite of the 
fact that so severe was the stress that the wooden cross 
arms upon some of these poles were broken. They are 
made of Portland cement, reinforced with steel rods. 
They have the further advantages, in addition to their 
Strength, that they do not rot at the ground, and that 
they never rust as do the steel poles, 
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Electricity 

Marconi’s Radiotelephone Experiments.—According 
to press dispatches, Mr. William Marconi is meeting 
with considerable success in his wireless telephone ex- 
periments, and is confident that transatlantic radio- 
telephony will be an accomplished fact at some not 
far distant day. Mr. Marconi has been conducting 
experiments from the Duke of Abruzzi’s flagship, the 
‘“‘Regina Elena,” off Agosta, Sicily, and has succeeded 
in maintaining radiotelephoniec communication with 
ships from 18 to 43 miles distant. In connection with 
his receivers Mr. Marconi has been using phonographic 
recorders and has succeeded in recording telegraph 
signals from Clifden, nearly 2,000 miles distant, and 
from Canada, 4,000 miles away. 

Copper Wire can now be made by an electric bath 
process, which is said to be very successful. A fine 
copper wire is connected to one pole of a battery, and 
is made to traverse a bath of sulphate of copper such 
as is ordinarily used for electro-plating, with a small 
amount of sulphuric acid added. In the bath is placed 
a heavy copper plate as the second electrode. The fine 
wire acts as a core and is covered with the deposited 
copper. Then after passing through a washing tank it 
is dried and runs upon a reel on which it is hardened by 
means of friction. The wire then returns to the plating 
bath and takes another layer, and so on until it has 
attained the required thickness. It is advisable to have 
the plating done by degrees and not all at once, as the 
metal has a better quality. 

Effect of Parallel Condensers on Receiving Antenne. 

In a paper on ‘‘The Effect of a Parallel Condenser on 
the Receiving Antenna,” read by L. W. Austin at the 
March meeting of the Institute of Radio Engineers, it 
was brought out that the practice of using a variable 
condenser in parallel with all or part of the inductance 
in the receiving antenna to receive longer waves is con- 
venient inasmuch as it does away with the necessity of 
smal! inductance steps and reduces the total amount of 
inductance required but is usually found to be less effi- 
cient than pure inductive tuning. Tables showing the 
effects of different values of parallel capacity for two 
sizes of artificial antenna were shown. The readings 
were made with a galvanometer replacing the telephone. 
As the capacity was increased and the inductance de- 
creased, the galvanometer deflection decreased. Re- 
placing one half the inductance by capacity decreased 
the deflection about one third. Practically the same 
results were obtained with the real antenna. 


The Number of Licensed Wireless Stations.—The 
annual report of the Bureau of Navigation, Radio 
Division, for the fiscal year ended June 30th, 1913, 
showed the following: 

Class. Radio Station Licenses Issued. Number. 
Commercial, ship 145 
Commercial, land 22 
Special, land 17 
Amateur 1,312 

Total RA rane ee han 1,496 
Grade. Radio Operator Licenses Issued. Number. 
Commercial, Ist 1,617 
Commercial, 2nd 315 
Experiment and instruction s 
Cargo 1 
Amateur, Ist 1,075 
Amateur, 2nd 766 

Total 3,782 

Records. 
Total number of inspection records filed 3,916 


Since then, up to January 10th, 1914, 465 commercial 
radio operators’ licenses and 679 amateur radio operators’ 
licenses were issued. 

Stimulating Plant Growth With X-rays.—Experiments 
made by Dr. Schwartz, a German scientist, show that 
X-rays stimulate the growth of plants and of living tissue 
in general, but in order to produce good results it is re- 
quired to adjust the value of the rays in order to prevent 
a destructive action such as can also take place without 
due care in making use of them. Should the exposure 
to the rays be too long, the effect can exceed the proper 
limits and become dangerous. Working upon plants, 
he finds that an under-exposure of 30 seconds has no 
appreciable effect of any kind upon the growth, and, on 
the contrary, a long exposure of 5 minutes is seen to 
alter the tissues and hinder the growth of the plant. 
The proper time appeared to be 150 seconds, and shortly 
after exposure to the rays the plants were so much 
stimulated that in three weeks’ time they had grown 
to double the height of the other specimens. Such 
experiments were made with the use of young sprouts, 
and not upon plants in an advanced state of growth. 
As to the effect on the tissues of the human body, he 
finds that in the case of wounds where there is a decrease 
in vitality of structures, this is stimulated to quite a 
degree, so that, for instance, an obstinate wound will 
heal up after a few séances. It is well known that the 
X-rays will produce severe burns upon the skin, but 
this is caused by a too strong action. 
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Killing of Two Explorers.—The Bulletin of the Ameri- 
can Geographical Society states that there is no longer 
any reason to doubt the report that the explorers Harry 
V. Radford, of New York, and T. G. Street, of Ottawa, 
were killed by Eskimos at Bathurst Inlet on or about 
June 5th, 1912, as the result of a quarrel. 


A New Estimate of the World’s Radium Supply. 
How large is the quantity of radium salts existing at the 
present time? At a lecture recently given in France, 
Besson placed the amount at about seven grammes. The 
price of a gramme of hydrated bromide of radium is 
about $80,000 more or less, which means that a gramme 
of pure metallic radium must be worth about $156,000, 
or in other words about $78,000,000 a pound. 


A Fatigue Museum.—Mr. Frank B. Gilbreth, the well- 
known efficiency engineer, has started a museum of 
devices for eliminating fatigue in industry. The museum 
is in Providence, R. I. Among the exhibits to be found 
in the museum are factory stools and chairs of many 
kinds adapted to many lines of work for both men and 
women employees. Ultimately the museum will contaia 
a permanent exhibit of all kinds of factory devices that 
affect the physical well-being of the worker. [t is not 
limited to machine safeguards or sanitary arrangements. 


The Turco-Persian Boundary has heretofore been one 
of the problematical features on the map of Asia. As 
far back as 1843, a mixed commission attempted to 
define this frontier with only partial success, and since 
that time repeated efforts have been made by the great 
powers, as well as the two countries immediately con- 
cerned, to complete the task, but the boundary has re- 
mained rather a zone of debatable territory than a 
definite line. Fiaally, in November of last year, a com- 
plete understanding on the subject was reached, and a 
protocol was signed in Constantinople in accordance with 
which a commission consisting of British, Russian, Turk- 
ish and Persian delegates will undertake a survey of the 
boundary. This is expected to require at least 18 months, 
and will doubtless be productive of interesting geo- 
graphical results. 


The Lowest Temperature Recorded in the Atmos- 
phere.—The ‘‘record” low temperature registered in a 
sounding-balloon ascent is reported from Batavia, where 
on November 5th, 1913, the remarkable riaimum of 
91.9 deg. below zero Cent. (—133.4 deg. Fahr.) was 
found at an altitude unfortunately unknown, as the clock- 
work stopped during the ascent, but supposed to be about 
17 kilometers (10.6 miles). On December 4th, an almost 
equally low minimum was registered; viz., —-G0.9 deg. 
Cent. (—131.6 deg. Fahr.), at an altitude of 16.5 kilo- 
meters (10.2 miles). In this case, the apparatus worked 
satisfactorily and recorded an extraordinary rise of tem- 
perature between the above-stated minimum at 16.5 
kilometers and a reading of —57.1 deg. Cent. at 26,040 
meters (16.2 miles); i. e., a total rise after entering the 
stratosphere of 33.8 Cent. or 60.8 Fahr. degrees. On 
August 6th, 1913, a balloon sent up at the same place 
showed a rise of 18.9 Cent. (34.0 Fahr.) degrees after 
passing the altitude of minimum temperature. In this 
rose to 22 kilometers (13.7 
These observations show that the name “isothermal 
applied to the stratosphere, is sometimes a 


case, the balloon miles). 
layer,” 
misnomer. 

A Comedy in Antarctic Nomenclature.—A propos of the 
editorial ‘‘ Mawson and Wilkes,”’ published in our issue 
of March 14th, it appears that American geographers 
have been over-sanguine in assuming that the name 
“Wilkes Land” was at last indelibly inscribed on Ant- 
arctic maps. As pointed out in our editorial, a British 
chart of 1856 shows this name in its proper place. For 
the past half-century, however, the backings and fillings 
of British cartographers concerning the name and its 
application have furnished diversion to Americans en- 
taken 
au grand serieux by others. in the 
comedy (as we prefer to consider it) takes the form of a 
map published in our English contemporary Nature of 
March 5th, page 12. Here we find “Wilkes Land” 
printed where it belongs, but in type which conveys an 
unmistakable impression of evanescence, while imime- 
diately beneath it, spread over the same tract of land, 
appears in large, bold letters the name “ King George Y. 
Land.” The latter name is a little over a year old, 
having oceurred for the first time in a wireless message 
of February, 1913, from Dr. Mawson, who was then in 
Adelie Land. We believe, however, that Mawson had 
no intention of giving this name anything like the geo- 
graphical extension indicated by the chart in Nature. 
A definite statement from him on this subject will be 
awaited with interest, though it can in no wise affect the 
validity of the earlier name. For American geographers, 
at least, the long stretch of the Antarctic between Victoria 
Land and Kaiser Wilhelm Land will remain ‘* Wilkes 
Land”’ until the time—now, perhaps, measurably near 
at hand—when this portion of the Antarctic is annexed 
by the Commonwealth of Australia. Ther 
we shall have to accept whatever name the Australian 
authorities choose to assign to it, 
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Motor Vehicles on Runners 
LTHOUGH it is possible with little snow on the 
A ground to run a motor cycle with its rubber tires 
it has been found impossible to do so when the fall 
measures several inches A resident of Galt, Ontario 
has solved the problem as shown in one of our photo 
graphs. The rubber tires were taken off the front wheel 


of the machine, and off the wheel on the 
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sides extending about 15 inches from the deck, and 
provided with weatherboards which automatically lock 
themselves in the upright position on being raised. 
When folded down, they form a firm platform to rest 
the second boat on, no other chocks being necessary 
for the top boat. An excellent feature is the provision 
along each side of a very thick continuous fender of 
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the water from squattering up from below. The space 
provided for passengers is, therefore, self-bailing, and 
any spray or water that may enter the boat quickly 
drains away. 

In the test on Saturday three boats were put through 
their exercises; one, a 24-foot metal boat with the 
Lundin features, of the general ship’s boat model, but 
of very full body and provided with balsa- 
wood fenders; another, a 28-foot Lundin 





side car, which is attached to the machine, 
and runners were bolted to the rims of 
the wheels. The rubber tire remains on 
the rear wheel of the machine for driving 


purposes, but the runner on the front 


wheel makes the rut, thus permitting the 
use of the one tire The motor cycle has 
been given a thorough test, going through 


a foot of snow without any trouble at all 

The same idea applied to commercial 
use is pictured in the second photograph, 
which shows a three-wheeled tractor haul 
ing a truck through the snow. Obviously, 
only the drive wheels need contact with 
the ground. The other wheels make work 
by crushing through the snow, and if sup 
ported on runvers materially reduce the 
work of the motor The runners may be 
applied or remeved very readily This 
is a good suggestion for motor truck own 


ers to jot down for use next winter 


Lifeboat Test Off Sandy Hook 





boat of the scow type, with double bottom ; 
and the third, most interesting of all, 
was a large 30-foot power-propelled boat, 
provided with a large watertight steel 
cabin, driven by a 24 horse-power Stand- 
ard motor, and equipped with a wireless 
outfit capable of sending messages for 
seventy-five miles. The power lifeboat 
can make six or seven miles, under power, 
and in the case of shipwreck is capable 
of taking eight or ten other boats in tow 
and holding them together, head to sea, 
and by means of its wireless, bringing up 
the rescuing ship. The superstructure of 
the closed cabin is generally semi-circular 
in cross section, with bulkheads closing in 
the forward and after ends. In each 
bulkhead are two large steel doors which 
are closed against rubber gaskets. The 
cabin can hold sixty or more people, and 
ventilation is provided by a _ series of 
hinged portholes ranged along the sides. 
The lower part of these portholes forms a 
: rowlock, and the opening is just large 











N EVER, probably, has greater interest 
A 


been aroused in the question of life 


boat construction than at the present time 


This is natural; for the loss of the 


enough to permit free movement of the 
oars. 
he weight of the double bottom and the 





"Titank is not so far removed, but its 
lessons ure still foremost in the minds of 
shipbuilders and shipowners; and the past 
winter with its unusually boisterous 
weather and its exceedingly long list of 
wrecks at sea, in which the lifeboat has 
been called into constant requisition, has 
concentrated attention on these small craft 
as never before. Indeed, next to the sub 
ject of huli censtruction, the matter of 
lifeboats and their stowage was the most 
important that came up before the Lon 





doa Conference on Safety at Sea 





circular form of the cabin combine to give 
to these boats absolute self-righting quali- 
ties. This was proved in a test which is 
herewith illustrated, in which the boat 
was rolled over, by means of a crane, until 
it was bottom upward, and then released. 
Within two or three seconds’ time it had 
righted, the heavy weight of the double 
bottom, combined with the form of the 
cabin, making this result inevitable. Capt. 
Lundin believes that a boat of this kind, 
even if filled with passengers, might be 
entirely rolled over by a breaking sea, 








We present illustrations of a new type 
of steel lifebeat which, on two successive 
days last week, was subjected to severe 
tests in the presence of Gen. Uhler and the Board of 
Supervising Inspectors of Washington, D. C 

The lifeboats were designed by Capt. Lundin, and they 
embody the result of many years of practical experi 
ence and observation. It will be seen that they are a 
wide departure from what might be calied the whale 
boat type of lifeboat, with which we are all familiar. 
The craft embodies the stability and great carrying 
capacity of the raft with the maneuvering qualities 
of the standard type of boat. This was shown in a 
series of tests off Sandy Hook on the second day, when 
a 24-foot boat, heavily laden and propelled by six oars, 
showed a surprising turn of speed and excellent 
maneuvering abilities. The boats are built of galvan 
ized sheet iron, and they consist of a decked hull with 


Eliminating unnecessary work by the use of sled runners. 


balsa wood, which is flat on its inner side, where it 
lies against the hull, and is molded on its outside to 
conform with the generally rounded scow lines of the 
lifeboat. Balsa wood is about 40 per cent lighter than 
cork, and the fenders alone would assist materially in 
keeping the boat afloat. 

The Lundin boat is of true lifeboat construction with 
an outer and inner floor, both of steel. The bottom is 
divided into numerous watertight compartments, each 
of which is provided with a manhole and watertight 
manhole cover. The inner floor, or deck, even when 
the boat is loaded with sixty or more persons, is well 
above the waterline, and each compartment is provided 
with drain pipes for self-clearing, equipped with float- 
able ball valves of a long tried pattern, which prevent 


without endangering the lives of the pas- 
sengers. 
The experience already had with steel 
lifeboats proves that they are able to go through a 
degree of rough usage without springing a leak that 
would completely disable any wooden lifeboats. 

The difficulty experienced in endeavoring to launch 
the lifeboats of the “Volturno,” shows that the wooden 
lifeboat is doomed, should it be swung while it is being 
lowered against the side of a rolling ship, or should it, 
when in the water, be swept against the hull of the 
vessel. The wood in such a case splinters badly and 
heavy leaks are developed. The steel lifeboat, on the 
other hand, has shown that it can suffer a surprising 
amount of distortion and come through the ordeal 
watertight. One of our illustrations shows a standard 
metallic lifeboat on an American coast liner which 


(Concluded on paye 272.) 


























This steel lifeboat, crushed in a collision, remained watertight. 












































Power lifeboat towed at 13 knots in 
rough water. 


Stability test of Lundin power lifeboat with ten people on the rail. 
shows the boat capsized but afloat. 


The insert 


Photo by Levick. 


Note the high bow, steel cabin 
and wireless outfit. 
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Copyright 1913 by Insernawonal News Service. 
HUS far in our study of the problem of our Navy 
we have shown 

First, that the necessity for the creation and main- 
tenance of a navy of the first class has been imposed 
upon the United States by circumstances over which 
this country had no control. We have that, 
although it was the dream of the Fathers of this re- 
public to found a nation, which, free from any 
entangling foreign alliances, should exemplify and per- 
petuate within its own borders those principles of lib- 
erty and equality which had been written into its Con- 
stitution, the day ultimately arrived—as it was bound 
to do 
into that broad arena of world politics, wherein is being 
carried on an eternal and inevitable struggle for inter- 
national pre-eminence. And it was shown, further, that 
by forbidding the partitioning of China, and by build- 
ing and fortifying the Panama Canal we have rendered 
this country the very storm center of that greater strug- 
gle for commercial and naval pre-eminence, which the 
opening of this waterway and the development of the 
Orient is certain to produce. 

Second, we have seen that, although our Government 
at first responded nobly to the call for a greater navy, 
and thereby showed its recognition of the fact that the 
day of our isolation was over, and that we must hence- 
forth accept the burdens and exercise the functions of 
a great world power—of late years we have been guilty 
of the inexcusable folly of neglecting our Navy, and 
this at the very time when we were affirming our world 
policies with a definiteness and daring for which mod- 
It was shown that we 


seen 


new 


when a resistless destiny thrust this country out 


ern history presents no parallel. 
have curtailed our naval construction during the years 
when the nations that would be most likely to challenge 
our policies were accelerating their own naval construc- 
tion; with the result that, in the event of dispute, we 
may have to accept the alternative of an ignoble aban- 
donment of our policies or a crushing defeat upon 
the high seas. 

Third, we have shown that the highly technical and 
specialized nature of the modern instruments of war 
has largely obliterated the advantage of certain mental 
and physical characteristics, in which our people have 
pre-eminent; with the result that the issue of 
future wars will depend more than ever upon the pos- 
session of a preponderance of the mere materials of 
war—that victory in the great day of trial will lie with 
the fleet which can concentrate the greatest number of 
heavy guns in a given length of battle line. We proved, 
furthermore, from the past history of our country that, 
although the cost of a fleet of fighting ships is enor- 
mous, it is positively insignificant in comparison with 
the cost of unpreparedness, as shown by the fact that 
policies of retrenchment—that is to say, peace policies 
that were provocative of war—have saddled this coun- 
try with an annual pension roll of $180,000,000. 

Now since war, with its irreparable loss in life and 
treasure and its crushing legacy of an enormous annual 
pension roll, is the greatest physical calamity that can 
fall upon the country, simple common sense demands 
that, if any means can be found to prevent war—to 
against its shall at once be 


been 


insure losses—they 
adopted. 

Geographically, the United States is so situated that 
from which a first-class 
foreign power could wage war with any hope of success, 
and that is from Furthermore, no power 
would dream of sending its fleet over sea unless it could 


there is only one direction 


over sea. 


meet us with such a preponderance of force as to render 
victory certain. 

The possession by the United States of a powerful 
and well-balanced navy, fully equipped and manned, in 
constant training, and with a reserve of ships and men 
capable of swift mobilization, would be an absolute 
insurance against war—IF, AND ONLY SO LONG AS, 
THAT NAVY WAS MAINTAINED AT A CERTAIN 
STANDARD OF STRENGTH WITH REGARD TO 
ITS POSSIBLE OPPONENTS. 

“Its possible opponents; and who are they? Eng- 
land? No; for we could not hope to match her enor- 
mous navy; nor is it necessary. Not only do the inter- 
national interests of that country broadly coincide with 
our own (the Monroe Doctrine, for instance, was pro- 
claimed with her approval and still receives her moral 
support), but both the British government and its peo- 
ple are distinctly friendly in their attitude to the United 
States. In witness whereof, take note of her patience 
in the matter of the Panama tolls, and her admirable 
self control and tact in the delicate situation brought 
about in Mexico by the killing of one of her subjects— 
a kind of international episode in which it has ever been 
her policy to strike with a swift and unsparing hand. 

With the British Navy eliminated as a standard of 
comparison, we come to that of Germany. Is Germany 
a possible opponent, and must we match her navy ship 
for ship? She is, and we must. And we say this in a 
spirit of the most friendly appreciation of that great 
country and the genuinely pacific spirit of its present 
Emperor; and in the belief, moreover, that the Ger- 
mans, like ourselves, would deplore any such deadlock 
between our national policies and their owr. as would 
eall for the stern arbitrament of war. 

Now it is a fact, well understood in diplomatic circles, 
that the whole of Continental Europe, and Germany in 
particular, regards the Monroe Doctrine with—well, to 
put it gently, with no friendly eye. The last-named 
country has vast and rapidly-growing commercial and 
industrial interests in the Latin-American republics and 
in South America. It is consistent with the proud, ex- 
clusive and self-assertive spirit of the German that 
he should wish to deal with any complications which 
might arise in those directly—with the 
“mailed fist” let us say—rather than by proxy, as in 
the present Mexican crisis. 

And across the Pacific lies that vast Empire of China, 
fabulously rich in its undeveloped resources, and a 
tempting prize for the greater European powers, as the 
events following close upon the Japanese-Chinese war 
so clearly proved. England, Germany, and France 
would have created “spheres of influence’—a phrase 
which, translated into its literal meaning and inevit- 
able consequence, means partition and possession. As 
against this, we have policy of the 
“Open door” and “The integrity of China.” Add to 
this the fact that we stand guard (with “mailed fist” 
if you please) at both portals of the key to the whole 
naval and commercial situation—the Panama Canal— 
and it will surely be evident that the United States 
should hasten to restore her navy to the second rank 
which it held in 1905, when it showed a positive super- 
iority in strength over that of Germany, our possible 
opponent. 

The question of the strength of a navy is a purely 
relative one. Our navy is strong or weak, solely in its 
relation to the strength or weakness of the navies of our 
The champion wrestler of the 


countries, 


proclaimed the 


possible competitors. 


village green finds that he is a mere novice in the near- 
est town, and the subject for jeers and laughter in the 
arena of a cosmopolitan city. 

The citizens who, in October, 
fleet of 127 ships, including 3 
strung out in the Hudson River from Spuyten Duyvil to 
Forty-second Street, were not to be blamed if they he- 
lieved that fleet 
and men, ready and able to steam out past Sandy Hook 
and crush any fleet that could be sent against it.. But if 
they had been told that the German fleet would have 
reached from Spuyten Duyvil to Staten Isiand, and the 
British fleet to Sandy Hook, they would have realized 
that naval strength, like the skill of the village wreatler, 
is strictly relative. 

Many years ago there was created a General 
of the Navy, with Admiral Dewey at its head, for the 
express purpose of studying this question and drawing 


1911, gazed upen the 
first-class battleships, 


to be a mighty aggregation of ships 


toard 


up a programme of construction, which, if strictly fol 
lowed, would maintain the United States Navy at such 
a standard of strength, that this country could pursue 
its policies without any fear of challenge or attack 
If this policy had been followed, the nation, in 1620, 
would have possessed a battleship strength of forty 
eight, with the necessary cruisers, scouts, destroyers, 
submarines, colliers and supply ships in proper propor- 
tion. 

“Such a policy,” says a distinguished nava! authority, 
“would have fulfilled all the necessary conditions; would 
have kept the Navy of the United States second to one 
only ; would in my firm conviction have discouraged the 
world race in armaments and ultimately tended to 
their reduction; and most assuredly would have tended 
to world peace ; for we have no blow to strike ourselves, 
and however strongly questions of race expansion, trade 
rivalries, and conflicting interests might urge other 
nations to strike us, the blow would never be struck, 
if we possessed a fleet which insured their defeat.” 

And what became of this programme? It went into 
the archives of the Government, and there it slumbers 
to this day. And there it is destined to lie until the 
breath of life is breathed into it by the will of the people 
as expressed through their representatives in Congress 

The Naval Board programme was never adopted. fn 
the give-and-take of politics this, the most vitai ques 
tion affecting the welfare of the nation, was thrown into 
the political bag in common with such relatively minor 
matters as rivers and harbors, pensions, good roads and 
a hundred measures of purely local interest, and it came 
out of the shuffle cut down to a yearly quota of two 
battleships per annum. And in four out of the past 
eight years even that modest programme has been cut 
in half. : 

Hence, if we are to retain our former standing, we 
must not only build up to the standard set by the Naval 
Board, but we must increase the yearly addition by the 
number of ships omitted. To bring our fighting line up 
to a standard of strength which will deter Germany 
from risking a conflict for the control of the Caribbean, 
we must build six dreadnoughts per year for the next 
three years and two or three per year for the years 
immediately following, carrying on this pelicy until 
Germany, realizing the hopelessness of any 
challenge of the Monroe Doctrine, shall desist 

For it is a fact, too little understood by our Congress, 


specessful 


that the ambitious German naval programme, tieugur 
ated a few years ago, was aimed, not at Hngiand, but 
at the Monroe Doctrine. Had we maintained the lead 
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which we held in 1005, Germany would never have at 
tempted to outbuild us, England would never have taken 
alarm at German activity, the added increase in her 
own and the German programmes would not have been 
made, and the so-called race in armaments would never 


have begun 


It takes four years to build a battleship and train 
her crew to full efficiency If we build six battleships 
a year in 1914, 1915, and 1916, we shall have a first 


i of battle of 30 dreadnoughts in commission in 1920, 





and a second Hne of 16 pre-dreadnought In that year 
Germany will have a first line of 36 dreadnoughts, of 
which ti will be battle-cruisers of lighter gun power 


and less heavily armored than our battleships, she will 
have a second line of 15 predreadnoughts. In a strug 
rie for the command of the Caribbena, we would be 
eperating within easy reach of naval bases—Germany 
would be nearly 4,000 miles from her own The odds 
would be decidedly in our favor: and under such con 
ditions Germany would not risk the loss of her 
fleet in a great naval war. She would never send her 
fleet across the Atlantic, except with a preponderance 
of navai force so great as to insure a certain and sweep 


ine vicrory 


Similariy, if our exclusion of the Japanese brought 
on a war with Japan, involving a contest for the pos 
session of the Philippines, we would be operating at a 
great distance from our naval bases, and, like Germany, 
should require a preponderance of naval force to insure 
SUCCESS 

Battleships are cheaper than battles, and the building 
of six dreadnoughts per year for the next three years 
wonld place us in a position which would effectually 


discourage the present race in armaments, maintain 





our policies beyond all fear of challenge, and preserve 
the peace indefinitely 


Rut the cost! Siz dreadnoughts per year for three 


vears would mean a total of eighteen The $180,000,000 
pension bill fe the present year alone would cover the 
cost 


Suggestion for Proviso High School 

: editor of this newspaper is a constantly de 

lighted reader of the Scientiric AMERICAN, which is 
authority on American mechanics We have often 
thonght how beneficial and interesting it could be made 
if added to the studies in high schools. Supposing that 
all the ecluases of the Proviso High School could be 
assembled at a stated hour on each day, and the prin 
cipal, or a student chosen by him, would read an article 
from the American, and discuss or elaborate on the sub 
ject treated, how it would be tapping a great mine of 
know ledge, for the benefit of the students In the last 
issue is an article on the manufacture of automobiles, 
in the parts of which exact accurateness must be at 
tained. It is intensely interesting and instructive. The 
vital part ef an automobile is its piston, and the Ameri 
CAN describes the making of it in the following simple 


and delightful language: 






The paper upon which the Scientiric AMERICAN is printed 
measures three one thousandths of an inch in thickness, a meas 
ure too smal! to be observed with the naked eye Yet an 
automobile manufacturer would hold up his hands in horror 

you showed him a piston or cylinder that varied fron 
hi standard by anywhere near that amount Split this 
paper into six leaves; wrap one of the leaves around a piston 
of standard measure and you will have increased its diameter 
by only one one thousandth of an inch If then you could in 
sert this piston into its cylinder, the cylinder would probably 
be rejected es too large, or if accepted, you would be informed 
that it represents the absolute limit of departure from per 
fect accuracy We are accustomed to saying that there 
must not be a variation of a hair's breadth, believing that to 
be the acme of accuracy, but a hair's breadth may be three one 
thousandths of an inch or more, whereas in the important 


part of an automobile motor, one one thousandth of an inch 
represents the extreme variation permissible, and some parts 
have to be ground down to within half of a thousandth of 
an tnch 

The article from which we quote is as intensely inter 
esting throughout as is this excerpt And there are a 
dozen leading articles equally as fine, treating of life, 
nature, science, mechanics and kindred subjects which 
would be prodigiously valuable and beneficial to the 
students of our high school. And it is so with ever) 
issue of the Screnwruvic AMERICAN The Advocate of 
Melrove Park, lil 


The Flight Around the World 

LAN BR. HAWLEY, president of the Aero Club of 
r America, states that substantial assurances have 
been received from the Panama-Pacific Exposition of 
the bona fides of the offer recently made for a success 
ful flight around the world The $150,000 in prize 
money offered by the Exposition is actually on deposit 
in a Sen Francisco bank. The time for the race has 
been extended from 9) days to 120 days, and if no 
aviater wins the race before the expiration of that 
time, all those stili in the air will be allowed to con 
tinue flying, and will be credited as winners in the order 


the 


of their arrival, with certain penalties for each day 
fly beyoud the established limit. Supply stations thr 
uundred miles apart will house gasoline, castor oil, and 
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mineral oil. Aeroplanes may be shipped over the Atlan- 


tic provided any of the contestants feel that they do 
not care to engage in the hazardous feat of crossing the 
ocean The original route from Asia to the western 
coast of North American has been abandoned, and in 
place of it by way of the Commander Islands has been 
decided upon with sitka, Alaska, as the first landing 
place on the North American continent after leaving 
Asia. Several cities have offered sums of money for the 
privilege of being designated as landing places. 


The Coin Problem 


4 ibe **Problem of the Mint,” discussed in our issue 
of February 7th by Theodore L. De Land, has drawn 
forth many answers. This problem may elicit a variety 
of replies. The following arrangement by Salem F. Ken- 
nedy is designed to point out the considerable variety of 
answers to Mr. De Land’s query: 

Let z, y, z, , w, m, equal respectively the number 
of pieces of each minted value. Then 
500s + 10000 + 2000m = 50000 (1) 


andzr+ y+ 4 s+ two + m= 200 2) 


/ 2 


xr+5y+10z 
Multiply (2) by 250, subtract frem (1), transpose and 
factor, and 2492 + 245y + 2402z 225u + 200” = 250 
+ Sw + 7m) (3) 
The total value of the first member of this equation 
must have a factor of 250, since the second member has 
such factor. By simple inspection the first member (3) 
may be reduced to a multiple of 250 by assigning values 
to Zz, y, Zz, ete., as follows: 


z 10 2490 

y= 4 980 

ei srscde ara aha @ eae arden 480 

u= 2 iia a a eee ee orm eee x 450 

v= 3.. sec e see ee ee eeenes ‘ 600 

21 5000 
Substituting 5000 for the first member and dividing 
3) by 250, we have s + 3w + 7m = 20. 2s = 3, w= 1, 


m= 2 satisfies this equation. Whence the following 
number of pieces, and the total value, affords an average 
of $2.50, which is one of the conditions precedent. They 
are as follows 


A. 4 10, value $0.10 
/ 1, = 20 
, 20 
r 2, or 50 
t i 1.50 
t = 2.50 
8 3, oe 15.00 
u 3 10.00 
” 4 os 40.00 
28 $70.00, average $2.50 


The number of pieces required being 200, this result 
must be increased by 172. By the familiar rule of 
alligation, comparing u, v, 8s, w, we have: 


are 10:9 
t 5 5 4 
ulU 10:3 

u 15:4 


The number of pieces of u, v, s, w may be increased 


as follows: 


uts n(10 + 9) (4) 
n( 5 + 4) 
u+t n(10 + 3) 
+ u n(15 + 4) 
for any value of n. 
If n equals 1, 2, 3, 4, ete., we must have: 
B u+s 19, 38, 57, 76, ete. 
v +s = 9, 18, 27, 36, ete. 
u+w 13, 26, 39, 52, ete. 


v + w= 19, 38, 37, 76, ete. 

By the arrangements of A and B, and the “‘ittle 
joker” ¢ (the $2.50 eoin), at least 100 different correct 
answers to Mr. De Land’s problem may be written out 
at once. It is seen that arrangement A lacks 172 pieces 
that will average $2.50 each. The ¢ value will supply 
the demand; giving the number of pieces substantially 
as in form A, with the exception that ¢ will equal 173 
instead of 1 Again, 10u + 9s produces the average, 
which added to collection A, leaves 153t to be supplied. 
Formula B may supply a very great number of substi- 
tutions, giving decidedly different results in each case, 
and all strictly correct. An exhaustive search will 
doubtless reveal correct answers into the hundreds. 

Strictly speaking, there is no such thing as an algebraic 
formula for these problems. They all depend for solu- 
tion on ingenious arrangement and close inspection. 


Sir John Murray 
}" LL of years and honors, the marine biologist and 
oceanographer, Sir John Murray, met with sudden 
death on the 16th of March torn and partly educated 
in Canada, he had passed most of his life in Scotland, 
and was one of the most Conspicuous figures in the scien- 
tific world of Great Britain. He had celebrated his 

seventy-third birthday on March 3rd. 
In the history of oceanography, especially on the 
biological side, two names are pre-eminent; Alexander 
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Agassiz and John Murray. Agassiz, the Swiss-born 
American, collaborated ip the task of placing before the 
world the epochal results of the “Challenger” expedi- 
tion; and Murray, who took part in that expedition and 
edited nearly the whole of the fifty-volume “Challenger” 
report, paid a graceful tribute to the memory of his 
former colleague when, during a recent visit to America, 
he intrusted the National Academy of Sciences with a 
fund for awarding an “Agassiz medal” to persons dis 
tinguished in oceanographic research. 

The “Challenger” expedition, which in the years 1872 
76 carried out no less than 68,900 miles of deep-sea ex 
ploration, was the foundation of oceanography as a 
coherent branch of science. The submarine world 
was then, for the first time, revealed in a comprehensive 
way to the insight of man; and this voyage has accord- 
ingly been pronounced the most momentous geographic 
undertaking since the voyages of Columbus and Ma- 
gellan. Murray, who had previously visited the Arctic 
regions in a whaler for purposes of biological research, 
was one of the two naturalists on the “Challenger” 
under Wyville Thomson, chief of the scientific staff. 
The failing health of the latter, and his death in 1882, 
resulted in throwing the whole burden of superintend- 
ing the publication of the scientific results upon Murray. 
The execution of this formidable task, as well as his 
individual contributions to the great report, at once 
placed him in the front rank of marine investigators. 

Thereafter, as the recognized leader in his field, he 
was obliged to bear the burden of public and private 
duties which always falls to the lot of the eminent spe- 
cialist. He found time, however, for numerous re- 
searches on his own initiative, including expeditions to 
explore the Faroe Channel in 1880 and 1882; was a fre- 
quent contributor to scientific journals; and received 
abundant honors, culminating in the K.C.B. in 1898, 

The greatest work of Murray's latter years was the 
execution, with the aid of able collaborators, of a bathy- 
metrical survey of the fresh-water lochs of Scotland, 
the results of which were published in six volumes in 
1910. In the latter year he induced the Norwegian 
government to send the exploring ship “Michael Sars” 
on a cruise of the North Atlantic, which proved to be 
one of the most fruitful enterprises of its kind ever 
undertaken. Murray defrayed the expenses of this 
cruise and took part in it. The results of this voyage 
furnished the bulk of the material for the splendid 
compendium of oceanography, “The Depths of the 
Ocean,” published by Murray and Hjort in 1912. 

It may be worth noting, merely as a curious observa 
tion, that Sir John Murray owed a little of his celebrity 
to the fact that he had numerous prominent namesakes. 
At the beginning of the present year there were living 
no less than nine “John Murrays” important enough 
to be included in “Who's Who,” and it can hardly be 
doubted that each of them shone, to a greater or less 
extent, with light reflected from the others, since they 
all contributed in making their common name familiar 
to the public. The most eminent survivor of the nine 
is, probably, the London publisher, fourth of his name 
and line. 


The Current Supplement 

N this week’s issue of the SclENTIFIC AMERICAN Svup- 

PLEMENT Dr. H. Lieber gives an account of the manu- 
facture and uses of Blaugas.—Dr. L. H. Baekeland 
writes on the history of celluloid.—Dr. H. Lyster Jame- 
son reports on recent advances made in the investiga- 
tion of the cause of pearl production in oysters, and 
shows how such production has been artificially in- 
duced.—Our Paris correspondent contributes an article 
on prehistoric flint mines in Belgium.—Petroleum, its 
origin and its derivatives, is the subject of an article 
by D. T. Day.—W. P. Davey gives an excellent review 
of the present status of our knowledge of X-rays.—Prof. 
H. Geiger’s method of counting alpha and beta particles 
is described by its author.—The subject “Curbing the 
Mississippi” is treated by J. R. Crowe.—The ocean- 
going, oil-burning, steam yacht “Cyprus,” a remarkably 
fine vessel, is illustrated and described.—C. L. Foote 
writes on the use of concrete for roads.—The second 
instalment of G. A. Shook’s article on Quantitative 
Colorimetric Analysis appears in this issue. 


The Death of Dr. Edward S. Holden 

R. EDWARD SINGLETON HOLDEN, librarian 

at the United States Military Academy, died on 
March 16th, after an illness of some years duration. He 
was president of the University of California from 1885 
till 1888; director of the Lick Observatory, 1888 to 
1898. In July, 1902, he became librarian at the United 
States Military Academy. 


Dr. B. E. Fernow, dean of the forest school of the 
University of Toronto, and Bristow Adams of the United 
States Forest Service, have just been elected president 
and secretary, respectively, of the Society of American 
Foresters, the only organization of professional forest- 
ers in the western hemisphere. 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column, Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


The Shuman Solar Power Plant 
To the Editor of the ScrenTiIFIC AMERICAN: 

Mr. Frank Shuman, in his letter on “Feasibility of 
Utilizing Power from the Sun,” published in your issue 
of February 28th, makes the statement: “Our method 
of generating heat from the sun’s rays . has al- 
ready reached an efficiency of 57 per cent.” A little 
further on in his letter he states that the area of sun- 
light intercepted by the “absorbers” at his Cairo plant 
is 13,269 square feet, and that they develop 50 horse- 
power throughout a ten-hour day. 

The total amount of energy reaching the earth from 
the sun is now generally accepted as being nearly two 
horse-power per square meter of surface perpendicu- 
lariy exposed to the sun’s rays. Allowing for the ab- 
sorbtion of the atmosphere, at least one and one quar- 
ter horse-power is available at the earth’s surface. Now 
as 13,269 square feet is approximately equal to about 
1,232 square meters, the energy received by Mr. Shu- 
man’s “absorbers” while the sun is shining is equivalent 
to about 1,540 horse-power. I should like to know how 
Mr. Shuman figures out that 50 is 57 per cent of 1,540. 

The little sun-motors with which John Ericsson ex- 
perimented in New York during the seventies attained 
a far higher efficiency than Shuman is getting at Cairo, 
according to his own figures; yet Ericsson never claimed 
an efficiency of anything like 57 per cent. 

Philadelphia, Pa, E. J. D. Coxe. 


Sir Henry Blake on the Rubber Congress 
To the Editor of the SclENTIFIC AMERICAN: 

At the International Rubber Exhibitions of 1908 and 
1911 papers were read by planters, chemists, and manu- 
facturers on everything connected with the production 
of rubber, and discussions followed that brought to 
bear the experience of experts from every rubber-grow- 
ing country in the world. Those papers and discussions 
were fully reported and reproduced in two books that 
remain valuable works of reference on every question 
connected with the industry, in which is engaged so 
many millions of capital. 

As the Fourth Rubber Exhibition and International 
Rubber Congress opens on the 24th of June, I shall be 
glad if any persons who desire to read a paper on 
any subject connected with the growing, curing, or 
manufacture of rubber, or the possible expansion of 
its uses, or to take part in the discussions, will kindly 
communicate and register their names as early as pos- 
sible with the honorary secretaries of the International 
Rubber Congress, 75 Chancery Lane, London, W. C. 

Henry A. Biake, G. C. M. G., President. 

Youghal, Ireland. 


The Problem of Our Navy 


To the Editor of the ScrentiFiIc AMERICAN: 

The armaments, whether naval or military, which at 
some period in civilization would be a great waste, 
may be the greatest necessity a few years prior to that 
period. . Who can say that the progress of the world 
has not at times been checked by the failure to preserve 
social development by an adequate protective force? And 
whether such a social growth is checked or crushed by 
a crude or a developed people, the loss to the world 
is beyond computation. 

That human and property rights must be respected 
and protected is elementary. On all sides in every coun- 


.try we see conventions which prescribe the rules for 
human conduct, and because public opinion is insuffi-° 


cient to enforce these conventions, statutory laws are 
enacted prescribing penalties for their violation. And 
the people have learned that in a country the enforce- 
ment of such a penalty cannot be left to the public in 
general or to chance, but very definite rules must be 
made governing the enforcement of the penalty. This 
has been our experience under the very best conditions 
where the vast majority of the people have the same 
standards and ideals. And yet many of the people to 
whom these facts are simple truths tell us that public 
opinion is altogether sufficient to regulate intercourse 
between the nations and foreigners whose standards 
customs and ideals have developed along divergent 
paths. 

That the force of public opinion is growing cannot 
be questioned, but at the same time it must be admitted 
that it has not reached such a unitary development 
among the people of this world as to make it sufficiently 
uncomfortable for the individual who has transgressed. 
It would appear to be unsatisfactory to rely on public 
opinion to prescribe the rules of law between the coun- 
tries of the world and their citizens, but we have little 
else to follow, for the rules of international law and the 
treaties cover only a few of the questions which may 
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arise. While it consequently may be difficult to deter- 
mine what the law should be in a given case, a much 
greater difficulty may be experienced in enforcing the 
law should an accepted rule be thought to apply. Each 
of the contending parties would have its national police 
consisting of army and navy, but the international 
tribunal which may render judgment in a court of arbi- 
tration cannot call on an international sheriff to carry 
out the judgment. 

With the advent of an international sheriff the situa- 
tion will be changed, for it will be possible to settle the 
disputes even when people may be unable to see justice 
in a rule prescribed by a majority of States with whose 
traditions the people are unfamiliar. But while we 
are working for the international sheriff, we must pro- 
tect our physical and industrial development, if neces- 
sary by arms, in order that the finer things in our char- 
acter may have a rich field in which to grow. 

Tenafly, N. J. Everarp B. MARSHALL. 


Flying Around the World 


To the Editor of the Screntiric AMERICAN: 

While the writer agrees with your editorial of Febru- 
ary 14th on “Flying Around the World” in that the 
$300,000 in prizes offered for the feat by the Panama- 
Pacific Exposition directors could be better devoted to 
aerodynamical research, yet that is also true in regard 
to many aviation prizes of the past, and it is hardly 
within the province of the Exposition directors to foster 
aviation so directly, although we will all agree that 
some one or several with the means should do so. Yet 
is it not appropriate that an exposition to represent the 
entire world’s progress should offer a prize for such 
a trip around the world? However, it should not be 
compulsory that the same machine or engine be used 
throughout the trip, although an extra prize or first 
prize might well be offered for this. 

The writer believes that the transatlantic flight for 
which Lord Northcliffe offers $50,000 is accomplishable 
with some of the present aeroplanes, with some changes 
and additions, and that this flight will be accomplished 
this year; also, that the round-the-world trip can and 
will be attained next year if certain advanced principles 
of aviation making for efficiency and safety are car- 
ried out; for it requires an average flight of only 200 
miles per day to cover the distance of, let us say, 18,000 
miles in the 90 days allowed; and some of the minor 
prizes for partial success are surely worth while also. 

In regard to the transatlantic flight, the futility of 
attempting it with enormous, unwieldy, untried aero- 
planes, as some propose, should be apparent. But sup- 
pose we take one of the most efficient of the present 
aeroplanes in regard to useful weight-carrying per 
horse-power and miles covered per gallon of gasoline. 
It should have two propellers of large diameter and 
slow speed of revolution, besides variable angle of 
incidence and blades inclined slightly forward for 
further efficiency, the increased amount of undisturbed 
air acted on in the flaring slip-stream of such a pro- 
peller more than compensating for the small loss from 
the slight angle of the thrust, as demonstrated with the 
celebrated Garuda propeller of Europe. The propellers 
should, of course, revolve balancedly in opposite direc- 
tions by means of a single chain (as can be easily 
arranged). Then let us add another engine and the 
other set of such propellers, locating the latter above 
and below center, with clutches for shifting either en- 
gine to either set of propellers. The machine should, 
of course, be a hydroaeroplane, and for safety there 
should be lateral resistance surfaces co-operating with 
the rear vertical rudder for steering, but no fixed hori- 
zontal-rudder surface; while an automatic balancing 
device—instantly suspendable, however, might be added 
to relieve the aviator when tired. 

The writer is convinced that a safe aeroplane of more 
than twice the present greatest efficiency can be made; 
in fact, aerodynamic experiments already made show 
that this is possible to-day, and it seems more than 
probable that such a machine will win the prize for 
the round-the-world flight next year. 

Livermore, Cal. Eimer G. STIt, 

[Note.—Since this letter was written, figures in the 
“World Flight” have been changed, as shown on another 
page.—Enpiror. ] 


Science in the Class Room 


To the Editor of the Screntiric AMERICAN: 

I have noted with much interest your recent edi- 
torials on the use of the Screntiric AMERICAN in the 
schools. Your letter of recent date asking for further 
particulars with regard to our use of your journal is 
also at hand. 

A single illustration will serve to make clear our 
method of using the illustrations. You have in the issue 
for December 27th an article on the building of founda 
tions with hollow steel piles, concrete, and compressed 
air. I used this article with my class in physics as 
a further illustration of some work on the uses of com- 
pressed air which we had just finished. With the excep- 
tion of Fig. 2, all the illustrations gave excellent re- 
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sults when projected on the screen with our baiopticon. 
Fig. 2 has no sharp contrasts and the pile driving ma 
chinery in the background did not come out ciearty. 

The present tendency in nearly every branch of 
science teaching is to break away from the nicely 
formulated, mathematical features of the subject and 
to give more attention to those applications in daily life 
which continually meet the student. The betany class 
no longer memorizes long lists of classifications. In- 
stead they are taught life processes and the effects pre 
duced by fertilizers and cultivation. Chemistiy has 
ceased to be a series of test tube phenomena and relates 
itself directly to foods, sanitation, and the industries. 
More practical plumbing and fewer problems solved by 
using complicated formule, is the slogan of the for- 
ward movement in physics. 

Many schools are demanding a text-book in physics 
which shall be particularly fitted for girls. Teachers 
are trying to fill the need by introducing such practical 
problems and illustrations as are found at hand. There 
is, however, a grave danger in collecting such materia}. 
To quote from the preface of a recent text-book: “To 
eliminate or minimize the fundamentals while attempt- 
ing to teach their applications is not to provide a ‘royal! 
road to learning,’ but a fool's highway to pretentious 
ignorance. Pure and applied science are equally essen 
tial to a well rounded course. The one alone is barren; 
the other, when not well founded in the first, is super 
ficial, disconnected, and trivial.” 

The Screntiric AMERICAN is a type of journal which 
furnishes thoroughly reliable supplemeatary material 
Not only is it practical, but the treatment is scientific- 
ally accurate. With a modern opaque projection, the 
teacher has at hand a powerful aid to class instruction 
in any subject. A few well chosen pictures projected 
on the screen make the text-book material concrete and 
show at a glance the various commercial and industrial 
applications. A good many students will be stimulated 
by such discussions to read further along such lines. 

Nearly all the illustrations appearing in the Scren- 
TIFIC AMERICAN will give good results with an opaque 
projector as they stand. Where the print is too dark 
or the contrasts are not sufficiently sharp, the portions 
to be brought out can be covered with Chinese white 
and painted over with water colors. 

The following is a suggestive list of some of the topics 
which the writer has found helpful in high school: 

1. Aviation. No text-book in physics gives an ade- 
quate description of this subject. A few minutes with 
the files of the Sctentiric AMERICAN will provide ample 
material for one or more lectures. Nearly every issue 
contains one or more illustrated articles. 

2. Air Pressure and the Atmosphere. Air Lock, No 
vember 30th, 1912. Pneumatic Tampers, December 7th, 
1912. Whistling Buoy, December 14th, 1912. Insuffla- 
tion Apparatus, December 28th, 1912. Pneumatic Ele- 
vator and Grain Lift, July 19th, 1913. Steel Plie Driy- 
ing, December 27th, 1913. Novel Uses of Compressed 
Air, July 5th, 1913. Soot and Dust Fall, January 17th, 
1914. 

3. Automobile and Gas Engine. The annual motor 
numbers, and following issues: Farm Tractors, June 
7th, 1913. Diesel Engine, September 20th, 1915. 

4. Bacteriology. Vaccine, June 14th, 1913. Typhoid 
Fly, July 13th, 1912. Pasteur Institute, December 27th, 
1913. 

5. Cement and Concrete. Cement and Its Uses, Supr- 
PLEMENT, March 18th, 1911. Application to Waterways, 
April 26th, 1913. Trench and Tube Method, March 20th, 
1913. Assuan Dam, February 18th, 1913. 

6. Electricity. Steel Furnace, June 7th, 191%. Eliee 
tric Welding, December Ist, 1913, te November 22nd, 
1913. Dussaud’s Cold Light, May 3ist, 1913. Safety 
Lamp, January 25th, 1913. 

7. Heat. Solar Power Piant, January 25th, 1913. 
Liquid Helium, December 27th, 1913. 

8. Hydro-electric Plants. Mississippi River, August 
10th, 1912, to September 13th, 1913. California Plants. 
SuPPLEMENT, August 2nd, 1913. 

9. Hydrogen. Manufacture for Balloons, December 
13th, 1913. 

10. Oxygen. Oxyacetylene Torch, June 14th, 1923, 
to October 18th, 1913. Living Animals Transported by 
Oxygen, January 21st, 1911. Pulmotor, February 1st, 
1913. 

The Reader's Guide to the current periodicais will 
furnish a list of all articles on these or otber subjects 
in which the teacher or students are interested 

An occasional article treating some industry from the 
point of view of the chemistry and physics invoived, 
well illustrated and written in a simple, direct style, 
would attract our students. The natural growth in 
the circulation of the Screntiric American resulting 
from such excellent reading habits being formed early 
in life is obvious. 

May I suggest that if you find it practicable to take 
up such work, your assistants would find it advantag 
eous to experiment a little with opaque projections? 

Ray W. Ke ty. 

Pacific Grove High School, Pacific Grove, California. 
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Built at Topeke Shops, 1911 
300.00 omnes 120 feet 7%, inches 
338 00 1 036 00 Cylinders 28 In. x 38 In. x 32 In stroke 
480 00 1,402.00 Beam pressure 228 ponds ss 
pacity of tender Gals Water 

478 00 1288.00 4,000 Gals. Fuel Gil 
620 00 1282 00 

3.000 00 12,124.00 

3.608 00 12.820 00 
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Locomotive im the World 
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way train. But if ** h°4 not been Mr. Ralph Bagley 
it would have been some one else. 
Tradition has it that the first trial 
of the Westinghouse airbrake was 


quite unpremeditated. The train on 
which it had been mounted rounded 
a curve; a heavily loaded wagon was 
wedged in the tracks dead ahead of 
him; the distance was so small that 
the ordinary handbrakes could not 
possibly the train in time; 
the new airbrake, hitherto un- 


stop 
only 
tried in actual practice, could pos- 
sibly avert a disaster. The passen- 
gers were thrown out of their seats; 
for the first time in history a train 
had stopped by air, and the 
first safety appliance in modern rail- 


been 


roading proved its worth. 


Westinghouse was only twenty- 
two then. That initial success, in- 
finitely more convincing than a 


hundred successful experiments be- 
fore critical and skeptical railway 
officials, started him on the road to 


success. The Pennsylvania was the 


first railway to adopt the idea of 
stopping trains with air. A patent 
Was granted in 1869, and a small 
shop employing one hundred men 


began the creation of an industry in 
are now 


and in 


tens of thousands 
employed the 


which tens of millions are invested. 


which 


world over, 


The greatness of an _ invention 
must be measured by its economic 
effect. Gaged by that standard the 


airbrake is one of the greatest con- 
trivances that ever was conceived by 
man. It the modern high- 
speed train possible; it gave a new 
transportation. 


made 


impulse to railroad 


It is not so difficult to devise engines 
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The late George Westinghouse. 


Navy! would have none of it Every great invention means 
a great revolution. Revolutions in industry or trans 
he was portation are no more relished by presidents of manu 


facturing companies and railways than a Czar relishes 


Westinghouse had to stub his toes 


kicking the brick that is 


bombs. 


than once in concealed 


attitude of most so-called business men. He 


succeeded because he brooked no resistance, because he 


his invention. An inventor 
Mr. Ralph Bag 


himself and in 


which will haul cars at the rate of 
sixty, seventy, eighty miles an hour 
through Even on the old 
Stockton and Darlington road, the first commercial rail- 
built, Stephenson's early some- 
times attained a of sixty But 
high speed may not be maintained unless the on-rushing 
vehicle can be quickly stopped. When his brake ap- 
peared the fast train really became possible. In a very 
real sense, therefore, Westinghouse made it possible to 
travel in eighteen hours from New York to Chicago. 
After the airbrake had definitely introduced, 
Westinghouse began to improve it. He was always in- 
Indeed, his personai interest 


space. 


locomotives 
hour. 


way ever 


speed miles an 


been 


troducing improvements. 
in its perfection did not terminate 
until about 1901, and even after that 
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he supervised the engineers who 
adapted the brake to the heavier and 
faster passenger trains, and the 
longer freight trains that railways 
were introducing. 

Ip its development in the hands 
of Westinghouse himself the air 
brake through what may 
be called the “straight-air,” “plain 
automatic,” “quick-action-auto 
and the “high-speed brake” 


passed 





matic” 








The early form of the straight airbrake. 
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The latest type is known as the electro-pneumatic 
brake will be described illustrated in an 


article soon to be published in the ScreNTIFIC AMERICAN. 


which and 


In the evolution of the airbrake, Westinghouse made 
it a point always to meet existing conditions. Hence, 
while each one of the types mentioned marked a won- 
derful advance, not a single airbrake appliance has 
ever been brought out thit would not couple up and 
work in complete harmony with all prior equipment. 


Up-to-date airbrake equipment has been furnished for 


a total of approximately 2,800,000 freight cars, 86,300 


and 78,400 locomotives. If this rolling 
into one solid train, it would en- 


globe on the parallel of Pittsburgh one and 


passenger Cars, 


stock were coupled 
circle the 
one fifth times 

The great changes in braking equipment indicated hy 
these 
Very 


necessary 


types were necessitated by economic conditions. 


heavy locomotives and heavy passenger cars were 


to meet the increasing demands of the travel- 


ing public, and very long freight trains were required 
to haul goods long distances cheaply. In the °’70s 

“ veighed 10 tons and locomotives 25 tons, 
with a tractive effort of 7,000 pounds. The average 
train at that time consisted of not more than 15 or 20 
freight cars and four or five passenger cars. In the 
next epoch freight trains increased to fifty cars—an 


increase which Westinghouse met by redesigning freight 
was thought that the maximum 
length had been reached; yet to-day freight trains are 

The 
were again 


brake equipment It 


sometimes 130 cars long. increased length and 


zards created met by improve- 


these remarkable advances in 


transporta- 
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tion—made part by increasing the 
efficiency and flexibility of the airbrake—do not prove 
that greatest invention is more than 
a mere safety device, we have only to turn to the sub- 
way of New York for additional evidence to the con- 
trary. 

In 1907 the 
passengers per day; in 
day. 


possible in large 


Westinghouse’s 


New handled 258,000 


passengers per 


York subway 

1908, 704,000 
It was obvious that the transportation facilities 
had to be improved. 
way 


It was also obvious that the sub- 
structure, and could not 
be enlarged. There was just one possibility of meeting 
the congestion—to trains from five to seven 
To accomplish that feat it was necessary to de- 
vise an entirely new type of airbrake. 
done the Interborough 


itself was a permanent 
lengthen 
cars. 
When that was 
cars ran seven-car trains in 
1908, and handled an average of one million passengers 
daily. But by 1911 the traffic had again become so con- 
gested that ten-car trains had to be introduced. Again 
the airbrake equipment had to be improved. This was 
accomplished by means of the electro-pneumatic brake. 
At the same time the spacing of the block signals was 
reduced so as to provide for 90 seconds headway. What 
the improved airbrake has meant to the Interborough 
Railway system forth by a prominent 
official of the road at a recent meeting of the American 
Society of Mechanical Engineers : 


was thus set 


“The Interborough Rapid Transit Company is now 
“arrying as high as 1,200,000 passengers per day in the 
subway. To go back to the airbrake equipment used 
only four years ago would mean that 400,000 of these 
people would have to walk, as it would be an utter 
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impossibility to operate a sufficient number of trains 
over the road to carry them.” “ 

Soon after the airbrake was successfully introduced, 
Westinghouse turned his attention to railway 
Only those familiar with the railroading 
know that he was the father of the modern automatic 
signal. 
signals, later electricity. 


signais 


history of 


At first he used compressed air to operate the 
Thus the modern electro-pneu- 
matic signal was created. 

It is curious that the 
house’s railway inventions had for their primary object 


more important of Westing 


the saving of human life. But the lives to be saved 
were not who trustingly 
paid their fares and took their plush seats, but 


merely those of passengers 
also 
of trainmen themselves. The automatic car coupler, he 
but it did 


and air 


felt, minimized the danger of connecting cars ; 
not eliminate the danger 
pipes had also to be connected, and the man whose duty 
it was to couple them might hasty 
engineer opened the throttle too soon. So Westinghouse 
invented, comparatively late in life, a 
would not only couple cars, but also pipes—the whole 


entirely. Steam 


lose his life if a 


device which 


in a single automatic operation. Perhaps the greatest 
application of these automatic couplers is to be found 


on the New York subway—great not in the sense that 


many cars are utilized by the system, but that more 
than a million passengers a day are carried, whose 
lives are in a measure dependent on tight joints. The 


order for the subway equipment came to Westinghouse 
when the idea of automatically 
an electric train was more or less in embryo. Yet so 


coupling the pipes of 
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(Continued on page 272.) 


















































A single-phase locomotive. 
































Sectional view of the 
airspring. 


Baltimore and Ohio Railroad’s 240-ton articulating compound locomotive 


equipped with Westinghouse airbrake. 


The all-electric interlocking motor- 
operated signal. 


SOME IMPORTANT INVENTIONS WITH WHICH THE NAME OF GEORGE WESTINGHOUSE IS CONNECTED AS INVENTOR OR ENGINEER 
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Cup and the Crow upon its back. Seorpio is rising in 
the southeast, Ophiuchus in the east, and Lyra in the 
northeast. Hercules, Corona, and Boétes are higher up 
in the eastern and northeastern sky. The Great Bear 
is high in the heavens, just north of the zenith. Lower 


down are the Little Bear and the Dragon, and still 
lower Cassiopeia and Cepheus close to the horizon. 
The Planets. 

Mercury is a morning star all through April, but is 
best seen during the first week of the month when he 
is farthest from the Sun. His greatest elongation (or 
apparent distance from the Sun) is 27 degrees 46 min- 
utes, on the 7th; and on this date he rises at 4:45 
\. M., and is easily visible in the morning twilight. 

Venus is an evening star, still apparently pretty near 
the Sun, though really far behind him. She sets at 
about 7:50 P. M., in the middle of the month, and is 
easily visible shortly after sunset. 

Mars is evening star in Gemini, moving eastward 
into Cancer at the end of the month. He has greatly 
diminished in brightness, and appears about equal to 
Pollux, south of which he passes at about 
5 degrees distance in the middle of the 
month. Jupiter is morning star in Capri 
cornus, rising about 3:30 A. M. on the Ist, 
and 1:40 on the 31st. 

Saturn is evening star in Taurus, set 
ting a little after 10:30 P. M., in the mid- 
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The Heavens in April 
Discovery That the Sun as a Whole Possesses a Magnetic Field 
By Henry Norris Russell, Ph.D. 
TF. HERE is probably no one publication which con transmitted, and the other one blotted out If the 
! il i nall compa o much new and interesting magnetic tield under investigation was weak, the 
ast re micaul mute does the annual report of the pairs of lines would be so little separated that they 
directs { ‘ eat Mount Wilson Observatory The could not be seen double—they would overlap. But, 
mt of its activities during 1913, which has recently even so, the edges of the compound line, where one 
KM pu heal ives in summary form a list of ho of the components stuck out beyond the overlapping por 
‘ I nty-two results of the year’s work, of tion of the other, would be circularly polarized, and, by 
varving importance, but without exception valuable ad proper manipulation of our apparatus, we might ex 
diti to the im of astronomical knowledge tinguish first one edge and then the other of the com 
First in the t is a discovery of great importance pound line, and thus cause a slight shift of its middle 
made public, with the detailed evidence, some months toward the unextinguished edge. 
ig bi ‘ hitherto discussed in these columns This last phenomenon is just what has been found in 
oan it the ui i whole possesses a magnetic the Sun. The apparatus was set up in such a way that 
field. In othe vords, the Sun acts like a huge magnet in a series of parallel strips of spectrum photographed 
just as the Earth doe If one could imagine a compa simultaneously on the same plate, the red and violet 
needle to be rried from the Earth's surface to the edges of the line should be alternately extinguished. A 
Sur ind protected against the destructive effects of line which showed the effect, even to a very small 
temperature, it ould point, approximately, at least degree, would therefore exhibit something resembling 
toward the Su north pole, and the force which caused a zig-zag appearance, while unaffected lines would seem 
if so ft polr vould be ome fifty times as strong as straight across all the strips 
on tl Kart The detection and confirmation of this Upon making the observations, the majority of the 
na et force i it triumph of observa 
i} precision and skil rhe methods 
f investigatior in imilar in nature to woz}JOHl | 0424120 
hict el the existence of strong 
magnetic fleids in sul-spot but the quat 
tithe vhich ive to be measured are so 
fhat the wrenatest care Was necessary 
heir deter ition 


We may reca that, whel i luminous 
r is aced in a magnetic field, and 
iewed in the direction in which the mag 
tie force runs, the lines in its spectrum, 
previously singi« ippear to be split up 
into very narrow palr whose separation 
n proportion to the strength of 
the magnetic field. But this timing of sin 
gle lines into doublet is not the whole 
tory The two component lines of the 
pair have certain properties which are not 
found in ordinary light; their light is “cir 
Without stopping to 
define the exact physical meaning of this 
term. we may pass to the practical! im 
portant fact that it is possible to set up 
An pparatus composed of mica and Ice 
land spar (and called a quarter-wave 
plate and Nicol prism), such that, if it is 
placed in a certain position, the light of 
omponents of the mag 
netically doubled line passes through it 
tree while that of the other will not get 
through it at al By turning part of the 
it right angle to its former 
At 11 o'cloc 

At lol 





position. we can reverse the situation, blot 


ting out the line which was formerly visi At 10 o'clock 
bole nd bringing into view the one which 
had before been extinguished 


Such a change in the arrangement of 
the apparatus, however, makes no difference in its ac 
tion upon ordinary light A double line which did not 
owe its separation to magnetic action would always 
uppear double, and neither of its components could be 
bietted out at w 

it was in this way that Drof. Hale showed that the 
double lines which appear in sun-spots arose from the 
action of a powerful magnetic field, which is strong 
enough to separate many lines into pairs which can 
be ensily separated with a powerful spectroscope, 
theugh not all the lines, for the same magnetic field in 
fluences some line much more than others 

The last year was one of minimum sun-spot activity, 
md hence a very favorable time for the study of the 
Sun's general magnetism, without interference by the 


owerful effect of the spot disturbances. Theoretically, 


it may be shown that if the Sun's general magnetic 
field were trong enough, the lines in the spectrum 
would be split up into doubles, such as we have just 


described, when the light came from points about half 


way between its equator and its poles; but not if the 
light came from either pole or from the equator 
rhouch the deubling would occur with light from either 
the northern or southern hemisphere, it would be found 
that the two doublets were not alike Setting up an 
apparatus such as has been described, and adjusting 

© that in the light from some point north of the 
Sut equator, the component of the doublet which lay 
nearest the red end of the spectrum was transmitted 
and the violet one extinguished, we should find, on pass 


ht from a point south of the equator into the 


same apparatus, that the violet component was now 





o clock 





At 9 o'clock 


\pr. 4 Outhern | Horizon 


\pr. 14 





At 9% o'clock: April 30 


NIGHT SKY: APRIL AND MAY 


lines showed no effect, but a few not very conspicuous 
ones gave distinct evidence of a shift—just big enough 
to measure, but changing from one hemisphere of the 
Sun to the other, and also with changes in the arrange- 
ment of the polarizing apparatus, in exactly the way 
demanded by theory The actual amount of the shift 
is exceedingly small, being, even for the most affected 
lines, only about 1/4,000th in part of the distance be- 
tween the familiar pair of yellow lines of sodium; but 
the numerous and very precise measures of the Mount 
Wilson observers place its reality beyond doubt. Com- 
parison with laboratory experiments which gave the 
separation of the two components of the line by 
powerful magnetic fields, showed that the magnetic 
forces acting in the Sun were about eighty times 
as strong as those on the Earth’s surface. This is a 
preliminary value, reduced somewhat by later obser- 
vations 

Sinee other lines in the spectrum do not show any 
such effect, Prof. Hale concludes that the strength of 
the magnetic force is greatest at the bottom of the 
solar atmosphere, and diminishes upward. There are 
various reasons to suppose that the lines which show 
the effect are produced in the lower part of the atmos- 
phere 

The Heavens. 

The winter constellations are now fast vanishing 
from our skies 
and Taurus are practically gone, and Auriga, Gemini, 
und Canis Minor are low in the west. Leo and Virgo are 
high on the south and southeast, with the mighty length 
of Hydra below them bearing the smaller figures of the 


At the hour chosen for our map, Orion 


May 7 
At 84% o'clock : May 15 


Apr. 22 At 8 o'clock : May 22. 


die of the month. 

Uranus is in Capricornus, observable 
only in the morning hours. Neptune is in 
Gemini, and is in conjunction with Mars 


on the 21st, being 2 degrees 3 


minutes 
south of him. The distance between the 
planets is too great to make this conjunc- 
tion of any use to the amateur in identify- 
ing Neptune, for many faint stars, resem- 
bling the planet in a small telescope, will 
be nearer Mars than Neptune is. 


XN 
c 


Mars is in quadrature, 90 degrees east 
of the Sun, on the 10th, and Neptune on 
the 16th. 


Stern 


The Moon. 

First quarter comes at 3 P. M. on the 
3rd, full Moon at 8 A. M. on the 10th, last 
quarter at 3 A. M. on the 17th, and new 
Moon at 6 A. M. on the 25th. The Moon 
is nearest us on the 10th, and farthest 
away on the 23rd. As perigee comes very 
near full Moon, we may expect unusually 
high spring tides at that time. 

As she makes the circuit of her track, 
the Moon comes into conjunction with 
Saturn on April Ist, Mars (pretty closely) 





on the evening of the 3rd, Neptune on 
the 4th, Uranus and Jupiter on the 18th, 
Mercury on the 23rd, Venus on the 27th, 
and Saturn again on the 28th. 

Delavan’s comet is now out of sight, as 
we are on the far side of the Sun; but the latest calcu- 
lations confirm the earlier ones in showing that it is 
still a long way off, and approaching the Sun, and that 
it will probably be visible to the naked eye, and perhaps 
conspicuous, hext autumn. 

Princeton University Observatory. 


Finding Rare Metals by Spectroscope 

INERAL waters are easily analyzed by means of 

the spectroscope, as shown by M. Jacques Bardet, 
and this is likely to prove one of the best methods for 
this work. He sends a beam of light through the 
water to be analyzed and thence through the spectro- 
scope prism, in order to permit of examining the spec- 
trum, this method revealing very minute traces of 
metals. He finds the most varied metals in different 
samples of mineral water, and even the rarest metals, 
such as germanium and gallium, which are very rarely 
found in nature. 


An Agricultural Car in the Philippines 

HE Bureau of Agriculture in the Philippines has 

adopted the plan, familiar in the United States, 
of sending a car from place to place over a railway 
system, specially fitted out for exhibitions, demonstra- 
tions and lectures on agricultural subjects. During a 
month's trip over the Manila Railway stops were made 
at twenty towns, and.in spite of unfavorable weather 
the car was visited by over 12,000 people, while more 
than 5,000 attended the nightly illustrated lectures. 
Improved seeds and a large amount of agricultural 
literature were distributed. 
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How the Kinematograph Facilitates the Study of Tissue 


Affording Once Undreamed of Opportunities for Detecting Rapid Embryonic Changes 


hs speaking recently before the British 
t 


Associa- 


ion at Birmingham, Sir Oliver Lodge expressed the 


By Genevieve Grandcourt 


the yolk, ete.) which might adhere to it. On being 
transferred to the glass cover of the chamber in which 


it was subsequently to grow under the heat of the coven 
was drained of the salt solution, and over it were 


placed a few drops of 





opinion that in the inter 
play of physical, chemical 
and mechanical forces, 
“Life introduces an incal- 
culable_ element. The 
vagaries of a fire or a Cy- 
clone could all be predicted 
by Laplace's calculator, 
given the initial positions, 
velocities, and the law of 
acceleration of the mole- 
cules; but no mathema 
tician could calculate the 
orbit of a common house 
fly. A physicist into whose 
galvanometer a spider had 
crept would be liable to get 
phenomena of a kind quite 
inexplicable until he dis 
covered the supernatural, 
i. e., literally superphysical 
cause.” 

It is the study of the 
very beginnings of discern 
ible difference between 
animate and inanimate, of 
life from its earliest un 
felding under the micro 
scope (for example, of the 
chicken in the egg) that is 
the province of modern em 
bryologs 

Impossible as the devel 
opment of this science 


would have been without 








fowl’s blood; this blood 
having, meantime, under 
gone preparation as plasma 
throvgh being deprived of 
its cells by centrifuging, 
and then refrigerated. The 
blastoderm so prepared was 
left exposed to the air long 
enough for the blood-pias 
ma to coagulate, and thus 
hold the specimen firmiy to 
the glass. One of our illus 
trations shows the blasto 
derm after the glass cover 
has been inverted over the 
glass cell or chamber, and 
made “ready for micro 
scopic study and photog 
raphy.” The subsequent 
process of unfoiding is 
analogous to nature's 
course in the egg. 

One of the many un 
solved problems in embry 
ology hangs about the ori 
gin and unfolding of the 
middle of the three layers 
of the primitive embryo 
(mesoderm), out of which 
are evolved the connective 
tissues, blood vessels and 
lymphatics. Observations 
have been made of many 
forms of life with a view 
to obtaining light upon the 








the relative perfection of 
the microscope, two other 
discoveries of recent time 
have been enlisted in its 
service; one, the demon 
stration by Harrison in 1907 that the 
nerve-fibers of the frog may be artificially 
cultivated; the other, the moving picture, 
which affords once undreamed-of oppor- 
tunities for the detecting of rapid changes 
in the evolving embryo—changes which 
may have a very great bearing upon now 
obscure problems of the origin of life and 
in pathology 

For a time, experiments in artificial tis- 
sue-growth were confined to extracting 
small particles of living tissue, and caus- 
ing the proliferation of its cells in vitro, 
that is, in the same way that colonies 
of microbes are multiplied for  bae 
teriological purposes. The artificial cul 
tivation of the entire embryo was un- 
dertaken more recently by Drs. MeWhor- 
ter, Whipple and Prime of Columbia Uni- 
versity. 

The method adopted was to put fresh 
hen’s eggs into a specially prepared incu- 
bator heated to a temperature of from 99.5 
to 104 deg. Fahr., and keep them ‘there 
from one to two and a half days; then 
under aseptic conditions to remove the 
blastoderm, i. e., that portion of the fer- 
tilized reproductive cell (ovum) which 
develops into the embryo and under 
appropriate conditions into a _ living 
thing 

Early experiments showed that there 


Was difficulty in removing the biastoderm 


from the egg in such a state as to permit 
of its artificial growth if it was abstracted 
either before the so-called “head-fold” had 
had time to appear, or after the egg had 
been incubated for a longer period than 
sixty hours. Success, however, has been 
had with much older embryos. 

If the egg had been in the incubator for 
a day and a half, and the course of its 
development was regular, the blastoderm 
was found to lie on the surface of the 
yolk, as shown in one of the accompanying 
Photographs. It was then separated from 
the yolk with scissors, and while lying in 
4 salt solution, was freed from any ex- 
traneous matter (such as the granules of 


Apparatus for kinematographing tissue growth. 


By courtesy of tue Journal of American Medicine 


C, kinematograph. 





By courtesy of the Anatomical Record. 


Photomicrograph of isolated spaces 1-2-3, about to unite. 





e Anatomical Record 


Same as the picture above with spaces 1-2-3 united. 


A, modified incubator; B, optical bench; 


subject, the most trust 
worthy with regard to the 
lizard and the chicken, It 
seems pretty wel! estab 
lished that the mesoderm unfolds by a 
uniform process from amphibia to mam 
mals. As soon as it is visible as a distinct 
layer, two classes of cells are to be dis 
cerned in its structure, one of which sets 
busily to work to form a network of cavi 
ties which are the starting-points of the 
earliest blood vessels. 

With the expectation that the arti 
ficially developed blastoderm would throw 
light upon the evolutionary process of the 
entire vascular system, these cavities or 
spaces were studied under the microscope 
and photographed. They appeared of un 
equal size and shape; sometimes, indeed, 
merely wandering off into undifferentiated 
tissue, but often having easily traced 
boundaries. Under the magnifying glass, 
these spaces were seen undergoing con 
stant alteration of size and outiine, meet 
ing and flowing into each other—forming 
channels. At a certain point, the change 
became too rapid to be followed. and sud 
denly the observer looked to find the 
spaces had been swallowed up. Cells or 
groups of cells were moving in the newly 
formed channels, the walls of which be 
gan to dilate, demonstrating that there 
was pressure of fluid within. When bor 
dering channels met in the form of a 
net-work, the first heart beat was estab 
lished. 

At this point began an oscillating mo- 
tion of the cells in the lumen of the chan 
nels, and, the circulation being under way, 
these cells could be seen “breaking off from 


cell masses,” when they “suddeniy shot 
through the channels as if an obstruction 
were suddenly removed,” affording in this 
way “a remarkable example of the effect 
of the hydrodynamics of the pumped fluid 
in these channels.” ?* 

Observations made from the time of the 
initial heart beat, and especially on the 
development of the first two folds of the 
heart, are essentially technical 

in elaborating the study, the obvious 


(Concluded on page 2738 


2 Anatomical Rec., Vol. 6, No. 3, Meh., 1912 
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4 motor-propelled fire engine racing through 





The Motor-driven 
Commercial 


Vehicle 


This department is devoted to the interests of pres- 
Owners O 
Editor will endeavor te answer 
any questions relating to mechanical features, opera 


commercial 





f motor trucks and de- 





motor vehicles. 














Engine fitted with front drive, virtually a 


two-wheeled tractor. 








Modern Motor Fire Apparatus 


By Ross Babcock 
Nanded LE more than three years ago | 
4 S4motor-propelied fire apparatus was a 
genuine curiosit At the end of the year 


just closed we had 8 important cities with- 


out a single piece of horse-drawn apparatus; 


| 
| 


all motors. Others rapidly are following 
their lead as is evidenced by the fact that | 
there are now more than 820 cities that 
have instalied gasoline fire fighting appa- 
ratus; their total equipment includes more 
than 2,100 separate pieces And the in- 


vestment represer in round figures, more 


than $10,500,000! The amount has almost 


ta time as 1S months. 


quadrupled in as sh 


Nor are the big cities the only ones that 
have seen the light and turned their horses 
out to green pasture Some of the little 
ones are just as progressive. Take the 
cities of Springfield Mass., and Macon, 
CGia., for instance Springtield is about six- 
tieth im the eountr in pornt of size, but 
it ranks third in the proportion of motor- 


propelled fire apparatus. Springfield’s pop- 
ulation is approximately 89,000, yet it has 


no less than 32 pieces of motor-propelled 


Macon's inhabitants num- 
Macon has 


fire apparatus 


ber about 40.605 11 gasoline 


fire wagon 


According to the latest available figures, 


there are only 6 States that have more 
than 100 pieces of motor fire apparatus 
each. Of these 6, New York leads with 
253 pieces of apparatus distributed among 
66 cities. and towns; the others in the 

follows: Massachusetts, 


proper order are as 





machines in 83 cities; Pennsylvania, 
155 machines in 78 cities; California, 149 
machines in 53 cities; Ohio, 146 machines 
in 44. itic New Jersey, 145 machines in 


5 cities 
Economy of operation is one of the prin- 

if the gasoline fire engine; 

the last 


of course, and running 


cipal advantages 


the first cost ts practically cost, 


Darring 


expenses which in any case are purely nomi- 
nal alongside the running expenses of 
horse-drawn equipment Take the case 
of the city of Springfield for instance. The 


Fire Commissioners have prepared a chart 
which show from experience and not in 
theory) that the average cost of mainten- 
ance of 7 pieces of motor-propelled appa- 


ratus used as a basis for comparison was 


$161.89 for a whole year, during which time 


the average number of alarms responded to 
by each piece was 140. Che cost of horse- | 
drawn vehicles, on the other hand, was 
$524.18, and the average number of alarms 
was but 125. ‘The figures speak for them- 
elves 

Chief W. H. Jones of the Richmond, Va.. 
Fire Department, said in a recent paper: 
. Its upkeep (referring to a triple 


combination chemical 


hosecart) has been only about 6 per cent 
of the cost of the horse-drawn, while its 
efficiency has been 60 per cent greater and 
it eovers double the territory formerly 


assigned to the horse-drawn apparatus of 


this particular company. 


pumping engine and | 


Here is a conservative estimate of cost 
made by a reputable manufacturer 


HORSE-DRAWN STEAM FIRE ENGINE. 


Feed for four horses $600 


Shoeing horses 72 | 
Veterinary and medicine 80 | 
Blankets, brushes, ete 80 
Driver for hose wagon, also stoker 

and engineer for steamer 2.700 
Coal for steamer 75 
Harness repairs 40 


MOTOR-DRIVEN PUMPING AND HOSE CART. 
Tire expense 

Gasoline and oil 45 

| Battery charging 3 

$168 

Annual saving of motor apparatus, 


$3,479. 

These figures do not include the cost of 
building maintenance, which, with motor 
apparatus, must be less than with herse- 
drawn, for less room is required for the 


$3,647 | former 

















Fire engine in which both the propulsion and the pumping are done by a 
six-cylinder motor. 

















Ps 


Water tower fitted with a four-wheeled tractor. 

















Hook and ladder drawn by a three-wheeled tractor. 


Let us examine the records that have 


$120 | been made by some of the more modern 


fire apparatus and in this way bring to 
light another and very important advan- 
tage. For figures 
|from the Fire Department of the city of 
Colorado Springs: Loss in 1911, when it 
had no motors, $27,000; loss in 1912, with 
|three pieces of motor apparatus, $8,000. 
| Any number of cities report that since the 
}installation of motor fire apparatus, fire 
losses have dropped off, in several cases by 


instance, these come 


as much as 75 per cent, and in the major- 
lity by at least 50 per cent. The city of 
Pontiac, Mich., estimates that the saving 
in fire losses in one year paid for its motor 
equipment. And what is more significant, 
fire insurance companies look with favor 
upen such apparatus, and in a noteworthy 
|number of instances material savings in 
premiums have been effected by property 
| holders. 

Motor-propelled fire apparatus itself can 
be divided into six classes, and in this re- 
spect it is pertinent to add that the build- 
ing of such vehicles requires experience 
and a square look at the fact that the fire 
apparatus builder's problems are not those 
of the ordinary commercial vehicle builder 


any more than they are those of the pleas- 
ure car builder. The successful motor fire 
wagon must be essentially more or less of 
the two. For with the 
heavy fire engine we have the weight of 
the commercial vehicle requiring heavy 
and substantial construction combined with 
a fair portion of the speed of the pleasure 
ear. Motor trucks seldom exceed 16 or 
18 miles an fire vehicles 
attain speeds anywhere between 35 and 
60 miles an hour. Hence their design sug- 
gests a number of delicate problems which 
can only be solved after exhaustive study 
and experiment. 

The six classes of motor fire apparatus 
include briefly the chief's light runabout, 
which may may carry auxiliary 
apparatus; the chemical wagon; the ladder 
truck; the hose wagon; and the pumping 


a cross between 


hour, whereas 


or not 


engine. The latter may be subdivided 
to include converted steamers, which are 
steam pumping engines with gasoline 


tractive machinery, and gasoline pumping 
engines which also are driven by gasoline 
Another division includes com- 
bined pumping and chemical engines 
which also, perforce, carry a quantity of 


engines. 


hose. 
The chemical engine may range in size 
from an almost miniature machine with a 
single small tank to a mammoth six-cyl- 
inder machine capable of fighting a really 
blaze—and extinguishing it. 
Due to the disinclination of municipali- 
ties to scrap steam pumping engines which 
still are useful, quite a number of makers 
have chassis upon which these 
pumps can be mounted and so serve out 
the remainder of their useful lives. In 
the apparatus is 
mounted bodily upon a specia! chasis; 
in another the forward wheels of the 2n- 
(Concluded on page 


stubborn 


evolved 


some designs steam 


7 
272.) 
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RECENTLY PATENTED INVENTIONS 


These columns are open tw all patentees. 
The notices are inserted by special arrange- 
ment with the inventors. Terms on applica- 
tion to the Advertising Department of the 
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Of Interest to Farmers, 





MANURE SPREADER.—J. A. OLson, Hil- 
dreth, Neb. The invention refers more particu 
larly to the class comprising a pair of spread- 


ers the distance between which is automatic- 
ally varied by the material passing between 
the spreaders It provides a spreader in which 
the pressure produced on the spreaders by the 
material passing between them is automatic- 
ally adjusted | 
SWEEP STOCK PLOW H. T. Youne, Flor 
ence, 8. C. This invention is for use for sid 
ing young corn and for the cultivation of cot- 
ton throughout its growth, wherein mechanism 


is provided for permitting the plow to be used 
beam without dismantling 
removing the plow from the sup 
and wherein the plow may be 


toward and from the 
the plow or 


porting hanger 


held in adjusted position firmly and without 
any attention from the operator, wherein the 
stock is supported from the beam, so that it} 
may swing with the plow, and wherein the 
stock is connected to the plow to swing in 
unison therewith and to hold the same rela 
tive position with respect to the plow regard 
less of the position of the plow 

PRESS.—L. Matruews, Paris, Tenn. This 


invention is adapted for use in baling hay and 
like chamber is 
provided, longitudin 
ally of said means of en 
gaging the chamber for guiding the plunger, to 
for 


articles, wherein a pressing 
movable 


having 


and a plunger 


chamber and 


gether with power operated mechanism 


reciprocating the plunger 


Ot General Interest, 


RIBBON DEVICE W. F. Sprick, Stick- 























ney, S. D. This device is adapted to support 
and display a roll of ribbon or the like at 
tractively and to so hold the ribbon that any 
desired amount may be readily unwound and 
removed without displacing the roll or rump- 
ling or soiling the ribbon, and wherein means 
is provided for permitting ribbons of different 
widths to be handled | 
BOTTLE.“ V. Jounson, Goldfield, Nev. 
This bottle cannot be opened after being sealed 
by a cover, without first breaking the cover, 
and the cover cannot be replaced without de- 
a 

H 

i 

‘ 

4 

BOTTLE. 

tection. The cap or cover is designed to be 
fitted over the ordinary neck of a bottle, and | 
there is the necessary maximum amount of, 
space within the cover and exterior of the} 


bottle neck, for containing data concerning the 
filling of the bottle, or of other information 
concerning the goods therein. 








MEANS FOR CLEANING SEWERS. 
Bruce Thayer St., Pittsburgh, Pa. A| 
small opening is cut in the sewer and the} 
device is introduced through such opening and 
then rotated by means of a hand brace or 
other equivalent The device is constructed 


of steel wire, preferably in the form of a loop, 
and the free ends of the of wire are 
secured in a suitable clamp which is, in turn, | 
attached to a hand-brace 

COMBINED ASH CAN AND LAWN] 
ROLLER.—J. C. B. Jarvis, 1514 76th St., | 
Brooklyn, N. Y. This invention provides a can 
having a cover and provided with a sleeve sup 
ported ky the bottom of the can and the cover 
for receiving an axle so that when the arms | 
and the pivotally connected with 
the axle, the can may alse be filled with ashes, 
and used as a roller for rolling the lawn, 
tennis courts, etc. 


strands 


tongue are 


Hardware and Tools, 
OPENER.—L. E. Houtmes, Robbinston, 
This improvement relates to tools or 
implements for opening tin cans of fruit, vege 
tables or the like. Among the objects is to} 
produce a tool of a simple and comparatively 
cheap construction which is not only easy and | 





CAN 
Maine 





reliable of operation, buf also which is not | 
likely to damage the contents of the can or| 
receptacle being acted upon. 

DRILL BIT \. W. Taytor, 312 Rose St., 





Peckville, Pa. The design of this invention is 


to provide a drill that will readily cut through 
hard substances, and a drill that may be | 
turned easily in the drill hole, and that will | 


produc 1 straight smooth hole to properly re 


ceive the cartridge. The invention provides a | Kamre, 246 67th St., Brooklyn, N. Y. The in- | may readily arise in the material and produce | 


| when 


| cated, 
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plural bit, the elements of which may be read- 
ily removed and renewed. 

SAFETY RAZOR.—L. Katina, 132 Nassau 
St., New York, N. Y. The invention provides 
a safety razor to permit of conveniently as 
sembling the parts for shaving purposes or dis- 
assembling the for cleaning the parts 
and removal of the blade for stropping or other 
the razor being of shape that 
not in use for shaving purposes it can 
be readily used as a cuff button 

SAFETY RAZOR.—S. Kitzes, 630 Concord 
Ave., New York, N. Y. The object of the in- 
vention is the provision of a new and improved 
safety razor of the flexible blade type, arranged 
to permit of conveniently and quickly as- 
sembling and disassembling the parts, and to 


same 


purposes, such 


SUBEEPOUEEELELS 


72 


iv) 
Sse 


= teererecreree 
> 





SAFETY RAZOR. 


provide a 
the lather 


detachable gathering receptacle for 
The razor is composed of compara 
tively parts, and when in the lather 
readily into a receptacle which thus 
forms a shield for the hand holding the razor 


few use 


passes 


Heating and Lighting. 

GAS BURNER AND WATER HEATER. 
J. A. Frisk, 702 W. Illinois St., Urbana, Ill 
This gas burner is adapted to act as a water 
heater, the structure herewith being 
characterized by an absence of means whereby 
the passage of air through the burner struc- 


shown 





ee 
— 


GAS BURNER AND WATER HEATER. 
The invention provides a 
preferably of integral con 


ture is prevented 
burner and heater, 


struction, the embodiment shown making pro 
vision for the utilization of heat below the 
burner openings as well as along the sides 


thereof 


Household Utilities, 
WINDOW CLEANING PLATFORM.—H. 
BoTTser, 631 Ave., Brooklyn, N. Y. 
The invention relates to temporary platforms 
or scaffolds, and particular reference to 
means for supporting an operator and cleans 
ing materials in the cleaning of windows. He 


Classon 


has 





PLATFORM. 


WINDOW CLEANING 
also provides a platform of the character indi- 
which may be adjusted to fit any ordi 
nary size of window, and which will be strong 
and reliable when used in any position of ad 
justment with respect to the size of the win- 
dow. 

EXTENSION TABLE.—V. F. NEUMANN, 
Tivoli on Hudson, N. Y. This invention 
bodies a plurality of sections or teaves which, 
when not in pushed in or out of 
the way under the table top. An equal num- 
ber of leaves are used at opposite ends of the 


em- 


use, can be 


table so that it can be lengthened at one or 
both ends, as desired. When the length of 
the table top is increased by the extensions, 


| one or more of said extensions can be employed, 
} so that the top of the table can be lengthened | 


at either or both ends to a greater or less 
degree. 


CONVERTIBLE SOFA AND BED.—J. F. 


| 


| mission 





vention relates to furniture, and its object is 
to provide a new convertible bed and sofa, 
which is simple and durable in construction 
and arranged to permit of conveniently chang- 
ing the sofa to a bed or vice versa. Compara- 
tively few parts are required for accomplishing 
the desired movement of the back when fold- 
ing the same to form the back for the sofa 
or when extending the same to form an outer 
section of the bed. 


Machines and Mechanical Devices, 
SHAPING ROLLS FOR HORSESHOE BARS. 
L. T. Pace, Box 104, Wareham, Mass. This 

invention provides for mechanically 
creasing and partially punching the bars from 
which horseshoes are subsequently made; pre- 
vents the creeping or misregistering of the rolls 


means 




















SHAPING ROLLS FOR HORSESHOE BARS. 


with the bars and shoe-forming sections there- 
of; reduces the friction offered by the bars to 
the rolls when passing therethrough; and pro 
vides rolls of the character mentioned, having 
a simplified and economical construction 

TRANSMISSION MECHANISM. 
BrocKMAN and W. BrockMAN, Lawrence, Neb. 
This invention mechanism of the 
finest possible parts, and of the simplest type, 
wherein a lever is provided for con 


-A. B. 
provides a 


selective 


trolling both the clutch and the gear trans | 





TRANSMISSION MECHANISM. 


mechanism, and wherein when the 


| selective lever is in neutral position, the gear 


transmission mechanism is out of mesh, and 


when moved out of neutral position the select 


led gear is first fully engaged before the clutch 





| 


is permitted to and wherein the gears 
are always positively locked with respect to 
the operating lever, which will be reliable, dur 
able and easily operated. 

RIVETING MACHINE.—C. care 
of Fritz Kiehn, 940 South Broadway, Los An 
Cal. This invention relates to improve 
ments in riveting machines, and for an 
object the provision of an improved structure 
which will evenly rivet or upset the end of a 


close, 


SNODGRASS, 


geles. 
has 








RIVETING MACHINE, 


271 


modification of form. By means of the novel 


drying device used in the present invention 
defects and difficulties are eliminated owing 


to the fact that during the drying operation 
the material under treatment is 
form displacement which produces a constant 
modification in the positions of several parts 
of the surface of the object relatively to the 
source of heat and thereby causes this source 
of heat to act uniformly on all sides. 


xiven a uni 


Prime Movers and Their Accessories, 
INTERNAL COMBUSTION ROTARY EN 
GINE.—C. L. Ragor, 903 Clinton St., Hoboken 
N. J. 


The improvement refers to internal com 
bustion rotary engines admitting of general 
use, and more particularly to a type of such 


engine which, because of its lightness 
smooth running, reliability, simplicity and vari 
ous other qualities, enable it to be 
nection with flying machines. 


strength 


used ip con 


KRallways and Their Accessories, 
GATE OPERATING MECHANISM J.B. C 

















JACOBSEN, 29 Fourth Ave., Nyack, N. Y., and 
C. A. V. J. Seoersten, Nyack, N. Y. This in 
o 
+s 
f 3 ee a. ane a ] 
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GATE OPERATING MECHANISM 
vention comprehends mechanism whiereby a 
train in approaching a predetermined part of 
a track provided with gates will caus the 


gate to close automatically 
serving as alarms, and 
closed and the alarm active so 
train is present, but when the 


will actuate 
retain the 


lamps 
will wates 
long as the 


train deperts, 





the gates are automatically opened and the 


| alarm rendered inactive 


TIE PLATE.—W. M. Guorrevry 
Pa The present invention 


Oniopyie 


has reference to 


| tie plates forming rail chairs and connections 





TIE PLATE. 


between track rails, the inventor's object being 
to provide a tie plate particularly adapted for 
use with certain prevent the 
rail from spreading, constructed so 
as to receive and retain a tie preservative and 
prevent the rails from tilting or moving apart. 


connections to 


and also 


Pertaining to Recreation. 





| 


ARTIFICIAL BAIT.—C. W. Stewart, 120 
N. 3rd St., Olean, N. Y. This improved bait 
| is provided with a covering having succeeding 
| layers, each simulating a different fish either 


j}are adapted to be successively 


both, and the lavers 


removed to ex 


as to form or color or 


pose different representations in succession un 


til the correct bait is found to suecceasfally at 


| tract the fish under the particular conditions, 


as season and weather or the particular char 
acter of the fish being sought. 


Designs. 

DESIGN FOR A SET OF CHARACTER 
BLOCKS.—De W. C. Baker, care of Baker & 
Bennett Co., 643 Broadway, New York, N. ¥ 
This design is a view in elevation of a set 
of character blocks representing the complete 
alphabet and aumerals in perspective The 
mechanical construction of the blocks is se 
perfect in design that it gives a surprising 


ornamental effect in each character 

DESIGN FOR A SOIL-PIPE FITTING.—-D 
Heiter, Baltimore, Md In this 
design for a soil-pipe fitting the article is shewn 


ornamental 


both in a side view and a longitudinal section 
view. 
Notre.—Copies of any of these patents wil! 





bolt, rivet, or other similar article with a/| 
minimum amount of noise. Another object is 
to provide a rapidly rotating riveting 


tact members for performing the upsetting 
operation. ; 

EXHIBITING APPARATUS.—A. P. Rogsen- 
ER, of Automatic Electric Sign Co., 814 
Macdonough St., Brooklyn, N. Y. This appa- 
ratus is primarily designed for advertising pur 
poses; and it comprises a construction which 
is automatically actuated and controlled so as 
to move a plurality of slides or negatives in 
succession into operative relation with respect 
to a projecting device by means of which the 
designs formed on the slides are thrown upon 
viewed. 


care 


a screen, to be 

APPARATUS FOR DRYING ARTICLES 
FORMED FROM PLASTIC MASSES.—0O. 
Exveruarpd, Heidenau, near Dresden, Germany. 
The drying of objects formed from plastic 
masses, particularly those containing a large 
proportion of water, is attended with difficulty 
because if the drying is not uniform strains 


American for 
the 


be furnished by the ScienTiFic 


ten cents each. Please state the name of 


head | patentee, title of the invention, and date of 
formed with rotating rollers acting as the con-| this paper. 


We wish to call attention to the fact thet 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work. Our staff is mechanical 
electrical and chemical! thoroughly 
trained to prepare and 
applications, irrespective of the complex nature 
of the subject matter involved, or of the spe 


composed of 
experts, 


prosecute all patent 


cialized, technical, or scientific knowledge re 
quired therefor. 
We also have associates throughout the 


world, who assist in the presecution of patent 








and trade-mark applications filed in all coun- 
tries foreign to the United States 
Munn & Co., 
Patent Solicitors, 
361 Broadwea 
New York, N. ¥. 
| Branch Office : 
625 F Street, N. W., 


m 


Washington, D. 
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The Making of a 
Perfect Spring 


Few realize what a complicated, delicate and 
accurate feat of engineering is the production 
of a perfect automobile spring. Any black- 
smith can forge leaves and put them together 
so that they look like a spring, but the result 
wiil not be a perfect spring. 


ae 





TRADE MARK ae G 
on 


are produced by a series of the most highly specialized 
processes. Each process is carried out in accordance with 
specifications of our engineers, for every Detroit Spring is 
designed especially for the car upon which it is to be used. 
The composition of the steel—the exact temperature of 
the three heat treatments—the severity of the numerous 
tests—-are all predetermined to make the perfect spring 
for the particular car. 


Specify Detroit Springs 
and be sure of springs that are a unity with your car—be sure of 
security and comfort, for 
Detroit Springs are Guaranteed for Two Years 
Their ‘‘self-lubricating cups’’ prevent squeaking and reduce fric- 
tion. Write for interesting story ‘‘From The Ore To The Motor 
Car.”’ It will give you an idea of Detroit Spring perfection. 

Detroit Steel Products Co. 
2256 E. Grand Boulevard Detroit, Mich. 























“The Problem of Our Navy” 


A Series of 10 Comprehensive Articles 


on the present condition of our Navy, showing 
its unpreparedness, its present rating among the 
navies of the world, and what must be done to 
bring it up to its proper strength and position 


Published Consecutively in the Scientific American 


Four articles of this series have appeared in the issues: 
February 28th, March 7th, March 14th and March 2/st 


These four Copies sent to any address in United States]for 45 cents in stamps 
No. 1—‘‘How the Navy is Daily Employed’’—by Hon. 
Franklin D. Roosevelt, Asst. Secy. of the Navy. 
“Sea Power and Our Foreign Policy.”’ 
-*The Decline of the United States Navy to 
Third-Class Rank.’’ 
“The Price we Pay for Self-Sufficiency and 
Unpreparedness.”’ 


No. 2 
No. 3 


No. 4 


The 5th article appears in this issue 
No. 


we 
| 


**Battleship Strength Necessary to Guarantee 
Peace.’’ 

“*The Shortage of Scouts, Torpedos and Mines.’ 

‘The Shortage of Officers and Men.”’ 

‘*The Need of a System of Rapid Mobilization.’ 

“The Need of a Council of National Defense.”’ 


No. 
No. 
No. 
No. 


 — a” i a 


The 10th and concluding article will be written especially for 
this series by Hon. Josephus Daniels, Secretary ot the Navy 


MUNN & CO., Inc. 361 Broapway, New York 























| Modern Motor Fire Apparatus 
(Concluded from page 270.) 


gine are replaced by a_ three-wheeled | 
tractor, and in still another the forward | 
wheels have been replaced by what virtu- 
ally amounts to a two-wheeled tractor, the 


engine standing well out in front and driv- 





ing through a shaft and side chains. 

| The vehicle which utilizes but one en- 
| gine for propulsion and pumping is being 
adopted because of its efficiency 
and the absence of necessity for carrying 
two kinds of fuel. All of these machines 
| will run at great speed to a fire, after which 
la simple clutch serves to disengage the | 
}motor from the propelling machinery and | 
there is no need | 





widely 


jengage it with the pump; 
|to wait for steam and no lack of water | 
| pressure because of low steam; incidentally, 
| the unit is generally self-contained in that | 
it carries its own hose; it is independent | 
of the hose wagon which may never reach 
| the scene of the fire because of some acci- 
| dent 

The motorizing of ladder vehicles sug- | 
gests other problems because of the great | 
length of the equipment. Tractors have 
| been pushed into the breach, so to spe ak, 
|and have made easy the solution of a prob- 
lem that might have proved troublesome. 
| At the same time their use permits existing 
apparatus to be kept in service, for in the 
| majority of cases it is a simple matter to 
front wheels and substitute 
One of our illustrations shows 


lremove the 
| the tractor 
la water tower with a four-wheeled tractor. 
It has been a hard fight to have motor 
| fire apparatus adopted and the antiquated 
horse-drawn apparatus relegated to the 
background. But it has been a winning 
fight from the beginning. 


| | Motor Truck in Snowbound Streets | 
—A Correction 


“The Motor Truck in 
published in the | 





| N an 
Snowbound Streets,” 

AMERICAN of 
following statement was made | 


article on 


| SCIENTIFI February 28th 
last, the | 
concerning a motor coal truck: 
“Altogether during the three days of | 
the storm it ran about 5,000 miles and 
jused up over 60 feet of tire chains. F 
It is hardly necessary for us to say that 
the statement is incorrect. It should have 
jread: ‘“‘The truck was a stock machine 
that had run altogether about 5,000 miles. 
During the three days of the storm it used 


|up over 60 feet of tire chains,” ete. 





Lifeboat Test Off Sandy Hook 


(Concluded from page 262.) 


was damaged in collision with an Atlantic 
The colliding 
lifeboat 
and produced the long | 


liner in New York harbor. 
ship evidently crowded the 
against a hatch, 
straight indentation shown in the photo- | 
graph. This boat was put overboard and | 
towed over a long distance to a yard for | 
| Pepairs, and yet showed no leaks what- | 
ever. In spite of this deep indentation the | 
| boat would have carried its passengers in | 
jan emergency. In tests carried out on | 
the United States Army transport “Kil- 
patrick,” a Lundin steel boat, when half 
lowered, was pulled away from the ship 
and allowed to swing back heavily against 
her hull, with no resulting damage to the 
| boat 

At the conclusion of the tests the three 
| boats were towed from a point several 
|} miles outside of Sandy Hook to the Bat- 
}tery at a speed of 13 knots. The first 
|} part of the trip was made through rough 
| water, and in spite of this rather brutal 
| treatment, the high rounded bows of the 
|boats carried them comfortably over the 
| seas, and everything was sound and tight 
| when the Battery was reached. The vio- 
llence of the test is shown in our photo- 
|graph, taken from the deck of the third 
ship 
lifeboat the 
|} broad principle was laid down that all 


In designing the power 





| lifeboats, whether with or without power, | 


| should and | 
readily be | 
launched fully loaded, and pushed off the | 


always be of such size 


| acreage that they can 


bes of the ship as soon as possible after 

| being water-borne. With this in view, the 
| power boat is built with a tunnel by which 
ithe propeller and shaft are protected | 


| special knowledge to operate. 
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TRUCKS EFFICIENT? 


Many motor trucks can perform 
twice the work they now do. 


Service Recorders will give you the informa 
tion that makes the increase possible. 


In one instance, by using the Servis Recor- 
der, a company reduced the idle time of its 
truck only §% and yet increased its aver- 
age daily haul thereby seven tons, 
Another time the Servis Recorder saved 
its owner the purchase of a new truck. 


How the Servis Recorder saves in motor 
truck and transportation cost will be gladly 
told upon request to 


THE SERVICE RECORDER COMPANY 
2343 East 105th St. 
CLEVELAND, OHIO, U.S. A. 


Railroad Men—The Servis 
switching engines. 


Recorder is a time saver on 
Ask us how, 


UID 


Electric Engine Starters and Electric 
Lighting Equipment for Motor Cars. 
Electric Engine Starters and Electric 
Lighting Equipment for Motor Boats 
Apelco Storage Batteries. 

Apelco House Lighting Plants. 

Apelco Headlights pierce fog and dust as 
well as darkness. 


THE APPLE ELECTRIC COMPANY 


America’s | eading Manufacturer of Electrical 
Equipment for Motor Cars and Motor Beats 


62 CANAL STREET DAYTON, OHIO 























$8, 000-$10,000 


YEARLY * ay made by owners 


our famous Merry - Go- 
=. lt is a big- paying, 
healthful business. Just the 
thing for the man who can't 
stand indoor work, or is not fit 
for heavy work, and has some 
money to invest in a money- 
maker. We make everything 
in the faire. Pecan | line, 
from a hand - power Merry- 
Go-Round to the highest grade 
| Carousselles. They are simple in construction and require no 
Write to-day for catalogue and 





partic ulars 
HERSCHELL-SPILLMAN CO. 
Park Amusement Outfitters 
611 Sweeney St., North Tonawanda, N. Y. 





Detroit Maging —_— 


Uses Gasoline or | Ke rosene 






Demonstrator Agent want 
ed in each 
boating 

commun- 
ity. Special 
wholesale 

price on first 













ing; re eversible, only three moving parts. 


| Works, 1332 Jefferson Avenue. Detroit. Mich. 
ELEC TRIC LIGHTING FOR AMATEURS 


How a small and simple experimental installation can 

set up at home. Scientific American Supplement 
1551. Price 10 cents. For sale by Munn & Co., 
Inc., and all newsdealers. 















A safe, very 
brilliant, powertul, 
Steady, white light. Is 
better than electricity or 
acetylene and cheaper 
than kerosene. 












Every lamp is a complete 
self -contai miniature 
light works. 
Clean~ bright~ odorless 
portable. Made in over 200 
styles for every purpose. 
Fully guaranteed. Catalog 
Agents wanted. 

















the parts 

patterns and 

easy that jt’s really « recreation in itself. 
a boat buildtr’s price, and are sure of getting hignest grace 
Reta materials and « beautiful y designed, seaworthy boat. B 
We guarantee you satisfaction or return your money 


Write for Brooks Boat Book 
showing beautiful cruisers, family launches, speedy mot 

A boats, “V” bottum models, suilboats, rowhoats, canoes 
ea etc.—boats of all kinds thet voucan build. $2 and up buy 
<i patterns—@33 buys complete knocked down frame fo 
ee 23-footer with full set of patterns. Write a postal today 
Boat Book is free. 


= BROOKS MFC. CO., 8533 Rat Ave. Sarinaw. Mich. 
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The Safe and Convenient 
Place to File All Your 


Uninsurable Records 


is in 


THE SAFE-CABINET 


The illustration above shows you THE 
SAFE-CABINET equipped with some of 
the filing devices that can be used with it 
Without cost or obligation we will send 
you a detailed drawing showing exactly 
how THE SAFE-CABINET will look when 
equipped to meet your requirements, and 
will tell you what it will cost 

Check off the devices in the illustration 
above to indicate what you would require, 
or write on the blank lines below the valu- 
able business records, memoranda, docu- 
ments, etc that you want to protect 
Then sign your name, tear off this adver- 
tisement and mail it to us 


THE SAFE-CABINET, 1913 Model, is the only filing 
device or safe that has won the approval of the Un- 
derwriters’ Laboratories and that bears their label of 


inspection. Look for it when you buy. 


THE SAFE-CABINET CO. 
DEPT. Y-2 MARIETTA, OHIO 














Americanize Your Boat 


Why not be patriotic in practice as well as 
in principle?—e ven tho you don't carry a 
ir boat with an AMERICAN 


**big’’ gun you can drive y 
Motor and fly the American flag you install an 
AMERICAN, you are sure to be a true AMERICAN booster 
Starts without cranking, uses Kerosene (coal oi!), also 
gasoline, benzine, petrol, alcohol, distillate or naphtha 
without change of equipment. Our new Kerosene Carbu- 
Tetor euts fuel cost in half. Every AMERICAN 

motor is fully guaranteed. Send for hand- 

howing our complete 

‘s—all sizes from 

y rices Catalog 
Live Agents porn tonne Wanted, 

Some good territory still open 

Write for our liberal proposition. 
American Engine Co., 

419 Boston Street, 

Detroit, Michigan 











E Harris 
is stand- 
ard in size 

and shape; has 
every feature 
that makes for 
neat, rapid, 


efficient work. 
Trial costs you 
nothing if the 
Harris doesn’t 
satisfy you in 


every way. 
Write for oa 
writer Catalog 
No.70 § 92, with 
cash and time 
payment offers, 





HARRIS 
VISIBLE 


Typewriter =*%.ciccr 











SCIENTIFIC AMERICAN 


against any damage while the boat is be- 
ing launched; and the strength afforded 
by the double bottom is such that the boat 
can be lowered when loaded to its mavxi- 
mum capacity of seventy-five people. 


How the Kinematograph Facilitates 
the Study of Tissue 


(Concluded from page 269.) 


difficulty was the impossibility of follow- 
ing the entire process of the blood-circula- 
tion in a single specimen of the artificially 
And it is a 
means of getting around this very great 
| obstacle to thorough observation that the 


developed blastoderm. was ¢ 





kinematograph was employed. 
The moving picture catches and repro- 
alike the 
ments of early tissue growth and cell divi- 
the subsequent rapid 
connected with the and 
neither of which can be followed sat- 

detail through the micro- 
the of ordinary 


| duces exceedingly slow move- 


sion, and changes 


heart blood ves- 

sels, 
in 

by 


isfactorily 
scope or use photog- 
raphy. 

$y the use of the kinematograph, it is 
the primary divi- 
sions of the brain, and various other ques- 
tions—such, for example, as the reason 
|}for the invariable position of the heart 
on the left side of the body; the signifi- 


cance of which knowledge is apparent only 


possible also to study 





to the embryologist. 

The first 
| raphy, a camera fastened to a slotted 
| plate braced by an iron framework screwed 
| to the floor being connected 
with the microscope) but slightly 
modified on the adaptation of the kinema- 
tograph to it. “First, replacement of 
the lens by a metal tube; the sub- 
stitution of a pulley and interlocking gear- 
| wheels for the ordinary hand-cranking de- 


device used in photomicrog- 


i. e., 


(the camera 
was 


a 
second, 


| vice. The gear wheels, two in number, 
lare of different sizes. The larger is 
| screwed fast to the shafting that operates 
}the mechanism within the camera, while 
| the smaller, to which is riveted a small 
| pulley, engages the larger wheel at one 
side. This reducing gear is so arranged 


that one revolution of the pulley gives one 
| revolution of the rotary shutter within the 
camera, the equivalent of one picture.” 


George Westinghouse 

(Concluded from page 267.) 
sure was he of himself that he undertook 
to design the couplers, although there was 
no time for elaborate tests. The invention 
Was a success from the very first in actual 
practice. 
Fully 


is the introduction of the alternating cur- 


rent, with which Westinghouse’s name 
must also be conspicuously associated 
as a promoter and engineer. He heard 


of the experiments made in Europe with 


plant might not be electrically lighted now 
had it not been for Westinghouse’s far- 
sight. 

The introduction of the alternating cur- 
rent was marked by a bitter struggle. In- 
fluential heralded the world 
over as a great inventor and a great engi- 
. he found it just as hard to overcome 
opposition to the alternating current as to 
induce timid railway officials to adopt the 
airbrake. 


as he was, 


neer 


There was more than mere ignorance 
behind the opposition. Vested interests 


had to be fought—interests which seem 
actually to have conspired to prevent the 
employment of a system which has proved 


itself of world-wide benefit. For fifteen 
year the attack continued. Even Edison 
thought it unwise to encourage the use 


of the alternating current. 
The struggle came to a crisis oning the 





* Journal of the Am. Med. . Assn., inn 9th, 
1013, 








alternating currents; his broad mind} 
immediately saw the possibilities of 
high tensions; forthwith he began ex- 
periments in this country. That so much 
progress has been made in this coun- 
try in high tension transmission is due 
almost entirely to Westinghouse’s initia- 
tive. Cities situated within two or three 
hundred miles of a hydro-electric power 


as important from an economical | 
standpoint as the invention of the airbrake | 
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Make A Family Launch 


Of: Your Row Boat 
Of our: ow Boa 


AKE this summer one long vacation — a summer filled with 
boating pleasures. Make it a summer of skimming about 
over lake and stream to the summer home, camp, hunting 

or fishing grounds without a lick of work. Forget oars and paddles. 
Just have the bulliest time you ever had—scooting about with your 
motor row boat. There’s just the price of a Caille Portable Boat 
Motor standing between you and such sport. If you haven’t a row 
boat, don’t Jet that deprive you of a summer of fun— buy one or 
rent one — but get one. Next fall, you'll swear the fun was worth 
ten times the cost of motor and boat. The 


aille Portable Boat Motor 


is an absolutely safe, compact little engine that attaches to any row boat by 
simply turning two thumb screws. It weighs but 55 lbs., generates 2 H.P., and 
will drive row boats 7 to 9 miles an hour or slow enough to troll. It is steered 
by a rudder, like a Jaunch—not by the propeller. The rudder is of our folding, 
stone-dodging type (Pat. applied for). The weedless propeller is protected by 
a substantial fin, Motor can be easily adjusted te any angle or depth of stern. 
Starts with half a turn of the fly-wheel. Can be run in salt or fresh water. 
A postal brings you all the details in our beautiful Portable Boat Motor catalog 


Caille Perfection Marine Motors 


for larger launches are made in sizes from 2 to 30 H.P. for both pleasure and work 
ae boats. If you intend to build a launch or buy a new motor for your 
present boat, put your power problems up to us. Tell us the length 
and breadth of your boat and the speed you want to attain 
We'll tell you the proper type and size of motor to ‘natall. 
Our Marine Motor Blue Book 
gwill be gladly mailed on re- 
Jausst. Be sure to state whether 
>» you are interested in our port- 
able or marine motors when 
\writing. Dealers wanted in § Power 
unassigned territory. 


The Caille Perfection 
Motor Co., 
1404 Caille Street, 


=\ 


7 


8H.P. Caille 
\ Perfection 








@ The CONSTRUCTION of an INDEPENDENT INTERRUPTER 


y= Supplement No. 1615 gives a clear and concise description on the 


Clear diagrams giving actual dimensions are 
from your newsdealer or from Munn G Co., Inc., 36/ Broadway, N. ¥. 


construction of an Independent Interrupter. 








The Competition 
of Service 


A recent writer in a prominent 
review says—‘‘The motor-wagon has 
put a new phase on competition—the 
competition of service.’” 

In order that your truck service may 

p Ais} 
distance competition, install Firestone 
Truck Tire and Rim Equipment. Be- 
cause experienced truck owners have 
found that Firestone Truck Equip- 
ment means most miles per dollar. 


The completeness of the Firestone 


assortment of tires; the simplicity and 
convenience of Firestone Quick Re- 
movable Rims, with which your own 


drivers easily change tires; and the 
prompt, thorough aid of Firestone 
Service Stations -— all make for suc- 
cess in your service competition. 

Consult a Firestone expert at our 
nearest branch or write— 


The Firestone Tire & Rubber Co. 
“America’s Largest Exclusive Tire and Rim Makers’* 
Akron, Ohio —Ali Large Cities 
Pneumatic Tires, Track . ton, ae 
Electric , Carriage Tires, ires, 
Fire Apparatus Tires, Rime, 
Tire Accessories, etc. 











LEGAL NOTICES 


PATENTS 


invention which you wish to 
fully 
regard to the best way of 
send sketches ora 


you have an 
tn. you 
& Co 
obtaining protection 
model of your 
the device, exp! 


can write 
tor advice in 
Please 
invention 


aining its operation 


All communications are strictly confidential 
Our vast practic extending over a period of 
more than sixty vears enables us in many cases 
to advise in regard to patentability without any 


Our Hand Book on Patents 
request This explains our 


in regard to PA" TENTS, 


expense to the clieat 
is «sent free on 
methods, te 
TRADI 
All patents sec 
without cost to 


AMERICAN 


MUNN & COMPANY 
361 BROADWAY, NEW YORK 
Branch Office, 625 F Street. Washington, D. C 


through us are described 


in the SCIENTIFIC 


ured 


the patentee 





Classified Advertisements | 


Advertising in thie column ts 75 cents a line No 
leas than four nor more than 12 lines accepted. Count 
seven words to the tine All orders must be accom 
Danied by & remittance 


AGENTS WANTED 


AGENC iF S WANTED for Australia or N. 8 
Wales Articles of t und patents <—. t 
preferral Kef and instructions cabled 
Stewart Box 1g! a. P. O., Sydney, Australia 


BUSINESS OPPORTUNITIES 












and freely to Munn | 


and a description of | 


MARKS. FOREIGN PATENTS, ete. | 


TO INVENTORS AND MANUFACTURERS 
An old established Enelish firm, with good connec- 
tion among Paint, Colour, Varnish, Chemical, Grease 
Printiog Ink. Linoleum and Match Manufacturers 
throughout Crea Hritain, employing expert Me- 
chanical and i t Engineer Representatives 
sre prepare 7 to bu Cash and distribute (as Sole 
Awent “pp American appliances suitable | 
for th , industries Address in first 
instances s P | Smith's Advertising Agency, 
100 Kis ot Street, Lond on, England 

WANTED~-Son or te furnish capital to manu- 
facture and get on the market a practical and useful 


invention. It i 
er, adapta! to 


s Fuel Saving Device, Oxygen Burn- 
producing Kollers 


heaters, Furnaces, and Steam 
ill sell patent outright or let the 


right to manufacture on royalty basis If you mean 
business write at onee, E. K. Daum, Okaton, 8. D 
CAPITAL WANT  (D to take out patents and de- 
velop automatic train stop-——or several sheet-metal 
sporialties For further particulars address inventor 


1.5. Bergman, Kear of R hed tto Bidg., Bay City, Mich 


SCIENTIFIC APPARATUS 


GLASS APPARATUS, thermometers for scien- 
tifle and industrial laboratories, surgical glassware, 
experimental wort For further particulars address 





Laburatory Supply C« 28 State St . Rochester, N.Y 


PATENTS FOR SALE 


BOTT LE Extremely im- 

Take several days to refill. Cheaply 

Master patent 1911 and 1913 
Finsbury, London 


ON-RE Fil 
portant inven 
made Sal 
Grove Holywell 


“NULITE FAVORITE” 
HOME LAMP 
irs for 1 Decorated 
¢ . be “ pi ‘bandi " a 
ented, Also S00 other 
a kerosene lamps. AGENTS 
A permanent, steady position at 
NATIONAL STAMPING & ELECTRIC WORKS 
412-14-16 S. Clinton St., Chicago, UL 


LABL! 


How 


MOTORS 

| ELECTRIC ™oro* 
SPECIAL Grinders 

MACHINES Polishers 

ROTH BROS. & CO. 

198 Leomis Street, Chicago, Ills. 


CRUDE ASBESTOS 


DIRECT FROM MINES 


PREPARED R. H. MARTIN 
Asbestos Fibre | oppice, st. PAUL BUILDING 


for Manufacturers use 




















ITS REMARKABLE 
PROPERTIES are fully described in Scientific 
American Supplement 1430. The paper is illustrated 
by numerous engravings Price 10 cents. For sale 
by Mune & Co., Inc., and all newsdealers. 


NEW “H-C” 
Factory Horn 
AN EFFICIENT SIGNAL 
For Calling Foremen, Ete. 


SELENIUM AND 











E- HOLTZER-CABOT ELECTRIC COMPANY 


hicage, ti Brookline, Mass, 





Rider Agents Wanted 


AD ineach town to ride and exhibit sample Ranger 
bioycies r our latest special offer. 


» Pingat ouerseiees SIG to $2T 
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Mead Cycle Co., Dept. A-175, Chicago, Ill. 


220 Broadway, New York 
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The first article by 


THEODORE 


ROOSEVELT 


on his experiences as 


A Hunter-Naturalist in the 


Brazilian 


Wilderness 
Up the Paraguay 


It gives an account of the 
first stages of his journey 
up the Paraguay River, 
impressions of the bird 
and animal life, of the 
picturesque country, of 
the river teeming with 
fish, among them schools 
of the ravenous man- 
eating piranha, and of the 
people. It is permeated 
with the author’s inimit- 
able qualities of enthusi- 
asm, of observation, and 
vivid description. 

Abundant illstrations by KERMIT ROOSEVELT 
and other 





“‘On the Mat’’ (North Africa 
and the Desert) 
By George E. Woodberry 


**On the Mat”* 
lation of the religion, 
very spirit of the desert and its 


is an analysis, a reve- 
the soul, the 
people 


The Fair in the Cow Country 
By W. Herbert Dunton 


Illustrated by the 
Bronco busting, cow-girls, cow-punch- 
ers, ropers, are all in vivid and hi 
larious excitement and the competi 
tion of a typical Western fair. 


author 


If you want to understand the 
real significance of the Cubists 
—the whole *‘shock-your-grand- 
mother’’ school, read the article 
by Kenyon Cox on 


Artist and Public 





Short Stories 


Worse than Married 
By Henry and Alice Duer Miller 


The story of a wreck and what hap- 
pened to two on a small island 


Soldiers of Time 
By Barry Benefield 


The old clock-maker and Decoration 
Day 


Sparks of the Wireless 
By Walter S. Hiatt 
The life 


men who send out the S. O 
and others. 


Her Friend Sergeant John 


By Wolcott Le Clear-Beard 


An army story of the Mexican border. 


aboard ship of the young 


S. call 








$3.00 a year 


CHARLES SCRIBNER’S SONS 
NEW YORK 




















World’s Fair of 1893 at Chicago. West- 
contracted to light the Fair at 
la price one million dollars less than the 
nearest bidder. His induced 
the exposition authorities to exact a bond | 


inghouse 


opponents 


for the fulfillment of his obligations, be- | 
lieving that no one would become surety 
for a bond which might be forfeited be- | 


| cause it guaranteed the performance of 
something which had not been attempted 
in electrical engineering up to that time. 

three 

} 

| 

| 


promptiy furnished 


Next the patent laws were invoked 


Westinghouse 
bonds. 
iccused of infring- 


to deter him. He was : 


ing existing patents which covered meth- 





incandescent lamps. He} 


processes | 


ods of making 
and invented 


his own which were obvi- 


merely sat down 
and devices of 
The Chicago | 
but it made it thanks | 
The stockholders divid 


ously not infringements. 


Fair made money ; 
|} to Westinghouse. 
among themselves | 


| ed oue million dollars 


the exact amount saved by the adoption 

of the Westinghouse 

system 
After the 


boldly set 


alternating current 
Westing 
to work at designing the 
alternators of Niagara. There 
To this day they are regard- 


success at Chicago, 
| house 
} 


| giant are 


ten of them. 
monuments in contemporary elec- | 
trical engineering. In 1912, by 
| of fate, the Edison gold medal was award- 
ed to him at American | 


Institute of 


ed as 
the irony | 


a banquet of the 
Electrical Engineers for 
“meritorious achievement in 
with the development of the alternating 
current light and power.” 
witnessed that 
were engineers who had decried the alter- 
that could 
of energy 


his 


connection 


system for 


Among those who event 


not 
be controlled, as a that 
used because it might kill. 
development of 


nating current as a force 
form 
should not be 

Two inventions, in the 
Westinghouse played a prominent 
Melville-Macalpine-Westing- 
steamships and 
the automobile airspring. Both 


been so fully described in these | 


which 
part, are the 
house geared turbine for 
inven- | 
tions have 
columns that it is hardly necessary to com- 
them at length again. Inter- 


a way of his for controlling 


ment upon 


esting, too, is 


a ship’s engines by a de 
bridge of 


the operations of 


vice placed on the navigating 


The movement of a lever on 


engines, re- 


the vessel. 
the bridge 
verses them, 


starts or stops the 
and regulates the speed. By 
engines of the United States 
a collier, 


its use the 


“Neptune,” have been 





steamship 


}reversed from full speed ahead to full 
speed astern in twelve seconds. 
Breadth of vision and receptivity were 


| 

| diazactertation of Westinghouse. Most in- 
can see only in their own 
| creations. Despite all their sufferings and 
| trials they do not often extend a helping 
fellow Westinghouse 


| ventors good 


jhand to inventors. 


was an inventor of a totally different 
stamp. Not only was he a great inventor 


himself, but he did more than any other 
inventor of his time to develop the inven- 
He grasped a new idea 
Nernst, 


and a 


| tions of others. 
flash-like 
Cooper-Hewitt, 


rapidity. Tesla, 
Stillwell, Lamme, 
dozen other less important succeeded very 
largely because of the interest that he 
took in their He spent fortunes 
in research designed to aid them. 

what the 
He 
as well as witb 


with 


labors. 
Westinghouse was essentially 
could 
work with his hands his 
head. He had learned the use of tools in 
his boyhood; in his youth he had familiar- 
the 
years of 


world calls a practical man. 


resource of 
the 
he worked on in 


ized himself with every 


machine shop; and during 


| his 
| way 


manhood the same 
as if his livelihood depended on the 
manual skill. 
Hence he was a type of employer that men 
they felt that he could han- 


exercise of his mechanical 


must respect ; 
|} dle their 


selves. 


machines as well as they them- 


It is practically impossible to present a 
| complete view of his economic importance. 
Perhaps some idea of the vastness of the 
| industries created may be 
| gleaned when it is said that there are now 
| thirty-five Westinghouse companies in 
| Europe America, that they 
| 50,000 persons, and that they operate with 
a total capital of $200,000,000. He him- 
self took out patents on about three hun- 
dred inventions, but he controlled as many 


which he 


and employ 


| sent on trial if desired. Catalog free 


| 1999 Ruby Street 


| points and a 








as 15,000 patents. 
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“STAR” iecinet 
or Power LATHES 
Suitable tor fine accurate work 
jin the repair shop, garage, tool 


foom and machine shop 


Send for Catalogue B 


SENECA FALLS MFG. CO., 
695 Water Street 
Seneca Falls, N. Y..U.S.A 


LATHES EXCLUSIVELY 


For 25 years we've been making nothing but 
high-grade lathes. Send for catalog 


THE SEBASTIAN LATHE Co. 
~ 120 Culvert St., Cincinnati, 0. 


WORK SHOPS 


of Wood and Metal Workers, without 
steam power, equipped with 

| BARNES’ Foot Power 
‘MACHINERY 


allow lower bids on jobs and give 
| greater profit on the work. Machines 




















W. F. & JNO. BARNES CO. 
Rockford, Illinois 


Established 1872 


“RED DEVIL” of course means the 
standard of Excellence in Tool Quality 





1650 “RED DEVIL” Bonded 


Our No. Plier stands 
at the head of ALL Pliers. Absolutely guaran- 
teed for two years hard service. 

YOU WANT THIS TOOL 


Get it from your local dealer. 


If he can’t supply send us $1.75 and one only 
sample pair 8 inch will be sent you postpaid. 
N. Y. 


SMITH & HEMENWAY CO., 215 Chambers St., 





Strong Patent 
Diamond Holder 


The up-to-the-minute Holder—with six 

oe ’? T 
shock absorber. Worth 

knowing about. Send for circular. 


MONTGOMERY & CO., Tool Mongers 
105-107 Fulton Street 


MODELS ‘Waco MODEL OKs 


New York City 


re 


fm Wh MO 





Magical Apparatus 
Grand Book Catalog. Over 700 engrav- 


ings 25c. Parlor Tricks Catalog Free. 
MARTINKA & CO., Manufacturers, 493 Sixth Avenue, New York 


THE SCHWERDTLE STAMP CO. 





O=——, STEEL STAMPS LETTERS & FIGURES. 
* BRIDGEPORT CONN. 








We manufacture Meta 
INVENTORS Specracties of all kinds, 
; , > ¢ = a equip- 
ent; t s. Se erfect sa e 
peereitreers pire, , Send ener rts FREE 
THE EAGLE MFG. CO., Dept. A, Cincinnati, O 
RUBBE Expert Manufacturers 

Fine Jobbing Work 

PARKER, STEARNS & CO., 

286-300 Sheffield Ave., Brooklyn, N. Y. 


Corliss Engines, Brewers’ 
and Bottlers’ Machinery. 


The VILTER MFG. CO. 











Milwaukee, Wis. 


899 Clinton Street, 





DURYEA BUC 
i tires, lig 





sone 
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MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to elevators. Adop- 
ted by principal storehouses in New York and Boston 


Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R. 1, U.S. A. 


ELECTRONS AND THE ELECTRONIC 
THEORY are discussed by Sir Oliver Lodge in 
Scientific American Supplements 1428, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each. 
For sale by Munn & Co., Inc., and all newsdealers. 


- Saginaw, Mich. 
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WE TEACH Retail Advertising, Window 
Trimming, Show Card Writing, sGeeneasi 

In order to acquaint you with our school and methods of ins 

tion, we will mail you free our new fifty cent book, entitied 


TEN DISPLAY MANAGERS TELL 








Witb this free book we will also include our complete list of 
over one hundred fifty business books, especially suitable for 


A postal request will bring both 


231-243 W. 39th St., New York City 


the retail store's library. 
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AN INTERESTING AND INSTRUCTIVE 
BOOK FOR BOYS 


“With the Men 
who do Things” 


By A. RUSSELL BOND 


Author of “Scientific American Boy,” “Scientific American Boy at 
School,” and *‘ Handy Man's Workshop and Laboratory.” 
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Soldering and Brazing || | eyoeea 


for nearly all metals, including such difficult ones as cast 
iron and aluminium, have been the subjects of hundreds of 
paragraphs in the Scientific American Supplement. We 
quote a féw of the more important articles, as follows: 














6x814—275 pages—101 illustrations, including 59 page plates—one in color 
Scientific American Supplement No. 1673— Feta 80 cents —the price | A BOOK of engineering for boys, telling in a boy’s own way what every boy 
By! Full Instructions for Mending or Welding Cast f the eight numbers, post- wants to know. It recounts the experience of two young lads who spend a 
Iron, gives both brazing solders and ffuxes paid, the purchaser of these summer vacation seeing the engineering wonders of New York. The boy with 


Suppl has ac 
treatise on the subject of Sol- 
dering and Brazing, containing 





red blood in his veins will be thrilled by the numerous adventures, all based on 
fact, showing courage, presence of mind, loyalty to comrades and devotion to duty; at 
the same time he will learn how the big things of engineering are being done. A 


necessary. 


Scientific American Supplement No. 1713— 


Brazing Cast Iron and Other Metals, gives formulas of the greatest value. : : ; : : , 
detailed instructions for the whole operation, and dozen engineers, experts in their several lines, have read and revised the manuscript. 
formulas. 


HERE IS THE TABLE OF CONTENTS: 


Chapter XVIII 
Tue Launcn oF a 
BatTLesuHir 
Cuarprer XIX 


Scientific American Supplement No. 1644— 
Soldering and Soldering Processes, gives broad 
general information, ard contains in particular a 
method for pulverizing solders and alloys of great 


Chapter X 
A Man Goes Skrrockeiina 
Tarovues tue River Beo 


Chapter XI 


Chapter I 
Uncie Ep's Wacen 
Chapter II 
| First EveninG IN THE 





E use. : 
E | 1a City Stopping a Leak Wira Tue “‘Hoopoo Darpock” 
E Scientific American Supplement No. 1667— Chapter III 4 Human Boor Chapter XX 
E Some Soldering Appliances, describes the blow- Tae" Rosser Neck” Avro Chapter XII Twenty Mites Unoee 
E pipe and the furnace in their various forms. Chapter IV _ phages pd Age — vas Sea 
4 Five Honprep Freer Apove Chapter XXI 
Scientific American Supplement No. 1481— Broapway _ Chapter XIII MakixG Soar From 
Soldering of Metals and Preparation of Solders Chapter V . ss <i snares Gansaes 
gives many formulas for soft and hard solders and Aut ABOUT SKYSCRAPERS Chentee EI¥ Chapter a 
’ ~~ ‘hapter CavcGut IN THE Jaws oF 
fluxes. ACH number of the Scientific _ ae QuENCHING a Cirr's a Bucket Darevor 
Amiens o: fn Ree A Hounprep Freer Betow Taaer ee 
Scientific American Supplement Nos. 1610, costs 10 cents. A set of papers Broapwar 2 i ae. hapter XXIII 
1622, 1628 contain a series of three articles on qammese oe the aricles here men- Chopter VII Cuarrar XV Twousanes Facuine - 
. , for 80 cents. Tue “Benps” Caaina Dynamite NCE 
Solders, covering the entire range of solders for Send for pete «= 1910 Supple- : ae Cuapren XXIV 
all metals. No. 1628 contains formulas and ment Catalogue, free to any address. Chapter VIII Onarran XVI An Unpverorounn Swi 
E , i. om your newsdealer or the R ePoRTERS FOR THE SPHERE A Lire Saving Fat ou 
E instructions for soldering aluminium. pul ; Chapter XXV 
E Chapter IX Cuarprer XVII Ionrtine O11 BY Com- 
E Sanv Hoas Boats Tuat Devour Mup PRESSION 
A 
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COMPLETELY REVISED 


SCIENTIFIC AMERICAN 
REFERENCE BOOK 
EDITION OF 1914 


It contains 608 pages and 1000 illustrations, fs substantially 
bound in cloth and the cover carries a speciai 
design printed in three colors 





The Gyroscope 


The mysterious behavior of the gyroscope is a source of 
wonder to everyone. From a curious toy, the gyroscope is 
being developed into a device of great practical value. 
Its theory and its method of action are set forth up to the 
latest moment in the Scientific American Supplement. 
The following numbers are of great interest and usefulness: 











A. Russell Bond 
Compiler and Editor for Part II, Scien 


Albert A. Hopkins 


Scientific American Supplement No. 1501 —Treats of the Me- EAC number of the Compiler and Editor for Part I. Sra- 


chanics of the Gyroscope. A clear explanation without mathematics. jement costs TISTICAL INFORMATION. Editor of TIFIC INFORMATION. Editor of 
Scientific American Supplement No. 1534— “Little - known 10 cents. A set of pa- Cyclopedia of Formulas. lIlandbook Ilandyman'’s Workshop and Labora 
pers containing all the of Travel, Etc. Member of the tory. 


roperties of the Gyroscope’’ describes a peculiar action not generally 
observed, and discusses the effect of this property upon the motions of articles here mentioned 
che planeta va mailed for 
Scientific American Supplement No. 1864 — The Gyro Com- . s 
pass, its principle and construction. 
Scientific American Supplement No. 1621 — The Gyrostat for 
Ships describes the construction and application of the principle to pre- 
vent rolling of vessels. 
Scientific American Supplement No. 1943—Gyroscopic Stabili- 
zer for Ships, by Elmer A. Sperry. 
Scientific American Supplement No. 1694 Gyroscopic Appa- 
ratus for Preventing ry from Rolling, takes up the Schlick invention 
described first in No. 1621, and discusses its action and results fully. 
Scientific American Susphstnces No. 1645—The Theory of the 
Gyroscope is an excellent article, treating the subject mathematically, 
rather than popularly. 
Scientific American Supplement No. 1649 —The Gyroscope, is 
an article giving a full discussion of the instrument without mathematics, 
and in language within the comprehension of all interest 
Scientific American Supplement No. 1716—A Recent Develop- 


American Statistical Association. 


HE Scientific A merican Reference Book for 1914 has been completely revised and much new 

matter has been added. Over 60% of the pages have been corrected or new pages substituted 
therefor. In this work of revision the editors have again had the co-operation of the highest 
Government officials. The Scientific American Reference Book for 1913 was enthusiastically wel- 
comed by the press and it is safe to say that no other Reference Book in the English language hes 
proved of such genuine merit and which has stood the test of time so well. Every one who pur- 
chased a Reference Book for 1913 will want the 1914 edition. The New York Sun says: 
“Those who know the Reference Book will want the new edition at once. Those who do no 
will save time and money by getting it and learning how to use it.” The large circular is well 
worth sending for, for the map of the time zones of the United States alone. 





Chapter VIII. 


Part I. Part II. 
THE PANAMA CANAL, 


ment in Gyroscopic Design, illustrates a new form of gyroscope a STATIST S ~ rs ne ‘ORMA SCIENTIFIC INFORMA- . 
mounting adapted to engineering uses. TION cs Chapter Ix i“ 
Scientific American Supplement No. 1643— The Gyroscope for Pani I Chapter I. peg yc 
lancing Aeroplanes, takes up this interesting field, which the gyro- POPULATION AND SOCIAL apter I. Chapter X. 
scope alone seems capa occupying. “STATI STICS. ‘ CHEMISTRY. WIRELESS TELEGRAPHY 
Scientific American Sroplenpent No. 1741—Gyroscopic Balan- . ; Chapter II. Chapter XI. 
cing of Aeroplanes, tells of various suggested methods of maintaining Chapter II. ASTRONOMY AND TIME. TELEPHONE STATISTICS OF 
equilibrium FARMS, FOODS AND FORESTS, one THE WORLD. 
Scientific American Supplement No. 1773 — The Wonderful Chapter ITT. Chapter : Chapter XII. 
‘ : METEOROLOGY. POST OFFICE AFPAIRS. 


MINES AND QUARRIES. 


Chapter IV. 
MANUFACTURES, 


Gyroscope, gives diagrams of the Gyroscope and its action, and appli- 
cations to maintaining stability of ships and monorail trains. 

Scientific American Supplement No. 1872 — The Mechanical 
Principles of Brennan's Mono-rail Car. A lucid exposition. 


Chapter IV. 
MACHINE ELEMENTS AND 
MECHANICAL MOVB- 


Chapter XiI!. 
PATENTS, TRADEMARKS AND 
COPYRIGHTS. 


Scientific American Supplement No. 1814—The Regnard Aero- END a . Pd Chapter V. — Chapter XIV 
plane, describes the latest design aeroplane stabilizer, from which plement Catalogue, tree COM MERCE, Chapter ¥. ARMIES OF THE WORLD. 
ates things are expected. to any address. Order Chapter VI. GEOMETRICAL CONSTRUC- Chapter XIV 
Scientific American Supplement No. 1861—The gyrostatic force from your newsdealer, MERCHANT MARINE. TIONS. NAVIES OF THE WORLD. 
of rotary engines its nature and significance for aviation. or the publi *. Chapter VII. Chapter VI. Chapter XVI 


RALLROADS, WEIGHTS AND MEASURES. AVIATION, 


Net Price $ 1 -5O0 Postpaid 


Send for large prospectus and pages 
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1 Keep Your Car! ¢£ 
- 
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aoa 

= MBAS 

= 

A The White C ’s Soluti 

A e White Company’s Solution of : 
~ - 
o * 

- 

: the Annual Trading Problem 

= = 
= Too many cars sold today are built to be traded; to last but one 

= or two years; of ordinary materials; of extreme design: and, there- 

S fore, quickly useless and out of style. The second-hand market is = 
= flooded with such cars, and their value is next to nothing. S 
-= = 
S There Are Practically No White Cars 

- 7 
= on the Second-Hand Market : 
-_ = 
= The real merit of any make of car is manufacturer to force an immediate 

2 best shown by its absence from the market rather than to sell cars which 

= second-hand market. will give definite satisfaction for years 

4 Look through the classified lists of any to come. 

_ newspaper. Note the scarcity of Whites So thoroughly does the public believe = 
= in the column after column of cars in the superior wearing qualities and = 
5 advertised for sale. Think what this continued economy of operation of 2 
- means. White Cars, that every White Dealer 

> The chassis of White Cars are built has a waiting list for used White Cars 

4 in the same factory, by the same men, which he cannot supply. 

= of the same identical materials as The White Company, as far as White = 
=| White Trucks. Cars are concerned, has no second- = 
om 

= And the most essential points of motor hand problem. = 
= truck superiority—the features which And because the demand for used = 
: have given White the supremacy among White Cars so far exceeds the supply, 

= all motor trucks, both in quantity and White Owners are continually impor- = 
= value of production—are durability mena te tdadia thale ened. ate es = 
= and continued economy of operation. nnalinnn. tenamiens denies iedineheel = 
om sate P 

= The bodies of White Cars are proper Whites can be sold immediately for 

= in outline, dignified and conservative, the highest cash price. 

= and because never extreme, are always ie 

- reaper ig But White Owners rarely trade. They 

> Hg ‘ ; : are know that their old Whites are better 

= White bodies are built, like White odin: eheeh enammbel tn -neaeete 

Ss chassis, to last for years, and are not Ae ' oe ; 

= : and will be worth more next year and = 
= designed to make the owner feel : ie. : th ie 4 

> obliged, for mere appearance sake, to fe a a = 
= purchase a new car every year. offered in exchange. = 
= Extreme styles in motor cars are due Buy your car from a manufacturer = 
= more to the desire on the part of the who builds for keeps—not for trades. 

- 

= THE MANUFACTURING AS WELL AS THE SALES POLICY OF THE 

7 

= WHITE COMPANY HAS ALWAYS OPPOSED FREQUENT TRADES 

= We issue separate catalogs for White “30” “40” and “60” Passenger Cars, also for — 
— White “Delivery Trucks” and “Heavy Service Trucks.” We will gladly send the ones you want 

: s 
=  —o ——— = 
= THE WHITE COMPANY 

= Manufacturers of Gasoline Motor Cars, Motor Trucks and Taxicabs 

= CLEVELAND 

- 

= 

= 

= 

Petit Tt CO C9} 





























